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This  is  t h e  r epor t  of a workshop on t h e  Forces of change in Hawaii's 
aku (skipjack tuna. Katsuwonus pelamis) industry. The workshop was 
he ld  on Apr i l  30 and May 1. 1986 i n  Honolulu. Hawaii and w a s  coord ina ted  
by t h e  Southwest F i s h e r i e s  Center (SWFC) Honolulu Laboratory,  Nat ional  
Marine F i s h e r i e s  Service,  NOAA. 

The o b j e c t i v e s  of t h e  workshop were: 

1. To review t h e  s t a t u s  and c u r r e n t  r e sea rch  on H a w a i i ' s  
aku f i she ry ,  and 

2. To in t roduce  and p repa re  background m a t e r i a l  f o r  
d i scuss ion  a t  a j o i n t  industry-government planning 
s e s s i o n  t o  be  h e l d  a t  a la ter  da te .  

The workshop was co-sponsored by t h e  S t a t e  of H a w a i i  D iv i s ion  of 
Aquatic Resources, t h e  Tuna Boat Owners Co-op, Inc.. t h e  United F ish ing  
Agency, Ltd., t h e  Univers i ty  of  Hawaii Sea Grant Col lege Program, and t h e  
Western P a c i f i c  Regional F ishery  Management Council. The workshop s i te  
was provided by Hawaiian Tuna Packers.  

S ix ty  people. inc luding  aku boa t  owners, f r e s h  seafood d i s t r i b u t o r s ,  
f i s h e r i e s  s c i e n t i s t s  and managers, and those  i n  t h e  wider  p u b l i c  a t tended  
t h e  workshop. 

Ten people gave p r e s e n t a t i o n s  t o  t h e  aku workshop. Some prepared 
formal papers,  but  many simply summarized t h e i r  cu r ren t  work o r  spoke 
only from notes .  Four papers  are a v a i l a b l e  as a d m i n i s t r a t i v e  r e p o r t s  
(see l ist  a t  conclusion of t h i s  r e p o r t ) .  

This  r epor t  summarizes t h e  p r e s e n t a t i o n s  and t h e  d i scuss ions  which 
fol lowed each s e c t i o n  of t h e  agenda, 
Honolulu Laboratory s t a f f  and are a p r e c i s  of t h e  a c t u a l  p re sen ta t ions .  
Relevant t ab le s ,  f igures .  and c h a r t s  a r e  a l s o  included.  

The summaries were prepared by SWFC 

An execut ive  summary of t h e  workshop fo l lows  t h i s  preface .  

These summaries are in tended  t o  convey t h e  g i s t  of t h e  workshop's 
p r e s e n t a t i o n s  and d iscuss ions .  However. they are not  r igo rous  
s c i e n t i f i c  papers  and should not  be  viewed as such. Furthermore. s i n c e  
t h e  p r e s e n t a t i o n s  and d i scuss ions  are independent con t r ibu t ions ,  they do 
not  n e c e s s a r i l y  r ep resen t  t h e  views of t h e  Nat iona l  Marine F i s h e r i e s  
Service.  



During a decade of decline H a w a i i ' s  annual  aku ( s k i p j a c k  tuna)  c a t c h  
has  dropped t o  about ha l f  of i t s  long-term average of about 4,000 t. The 
number of commercial pole-and-line b o a t s  dropped from 15 i n  1971 t o  9 i n  
1986. 
1982. I n  1984 t h e  cannery closed.  Workshop p a r t i c i p a n t s  examined f i s h e r -  
i e s  data,  economic analyses ,  and r e sea rch  on aku i n  H a w a i i  and around t h e  
world; looking f o r  t h e  causes  of t h e  l o c a l  i n d u s t r y ' s  d e c l i n e  and f o r  ways 
t o  improve t h e  s i t u a t i o n .  

Annual revenue decreased by about $2.7 m i l l i o n  between 1974 and 

Commercial f i s h i n g  f o r  s k i p j a c k  tuna  i n  the w e s t e r n  Pacific has  
expanded. I n  t h e  1970's Japan in t roduced  purse  s e i n i n g  t o  t h i s  area and by 
t h e  mid 1 9 8 0 ' ~ ~  30 Japanese and 60-70 United S t a t e s  purse  s e i n e r s  were 
opera t ing  i n  the area. Japan has  promoted i n d u s t r y  s t a b i l i t y  by r e g u l a t i n g  
t h e  number of i t ' s  purse s e i n e r s  and r e t i r i n g  pole-and-line capac i ty .  
Despi te  t h e  l a r g e  i n c r e a s e  i n  purse  s e i n e  landings ,  Japanese  pole-and-line 
ca tch  has  remained propor t iona l  t o  e f f o r t .  Th i s  i s  evidence a g a i n s t  t h e  
i d e a  t h a t  Hawaii's problems r e s u l t  from inc reased  f i s h i n g  i n  t h e  wes tern  
Pac i f ic .  It i s  estimated t h a t  t h e  t o t a l  s t o c k  of s k i p j a c k  tuna i n  t h e  
South P a c i f i c  Commission a rea  i s  more than  10 times as l a r g e  as t h e  
commercial catch.  Extensive tagging  has  shown t h a t  very  few s k i p j a c k  tuna  
from t h a t  area are recovered near  H a w a i i .  (John Sibert) 

Tagging and gene-frequency d a t a  show a connect ion between s k i p j a c k  
tuna  i n  t h e  eastern Pacific and Hawaii. Large "season aku" important  i n  
H a w a i i  are t h e  r i g h t  s i z e  f o r  t y p i c a l  e a s t e r n  P a c i f i c  f i s h  a f t e r  1 5  months 
of growth. Tagging s t u d i e s  suggest  t h a t  high n a t u r a l  m o r t a l i t y  (0.16/mo i n  
western P a c i f i c )  would permit only 10% of s k i p j a c k  tuna  t o  s u r v i v e  t h e  15 
months r equ i r ed  t o  swim t o  H a w a i i .  Most (17 out  of 25) tagged sku  recovered 
i n  H a w a i i  were from a s ing le ,  2-year (1975-76) pe r iod  and may be unusual. 
Most t a g  r ecove r i e s  are made w i t h i n  250 nmi (wes tern  P a c i f i c ) ,  of release 
and t h e i r  d i s t r i b u t i o n  seems t o  be random. There i s  no l i n k  between season 
aku abundance i n  H a w a i i  and ca t ches  i n  t h e  e a s t e r n  Pac i f i c ,  cons ider ing  
growth and l a g  time. Dis tan t  f i s h i n g  does not  seem t o  a f f e c t  aku ca t ch  
rates i n  H a w a i i .  (Robert E. Kearney) 

Changes i n  wind and temperature conditions precede h igh  s k i p j a c k  tuna  
ca tch  rates i n  areas of f  w e s t  Afr ica .  Tagging s t u d i e s  show tuna  muving 
between areas i n  synchrony wi th  t h e s e  changes, sugges t ing  t h a t  t h e  m o v e -  
ments are t.imed t o  b r ing  tuna  towards new aggrega t ions  of food. Hawaii's 
summer ca t ch  of l a r g e  aku w a s  normal through 1973. A s t r o n g  El NiGo 
occurred i n  1972-73, and t h e  P a c i f i c  has been g radua l ly  warming s i n c e  1976. 
Af te r  1973 l a r g e  f i s h  were a smaller p a r t  of Hawaii's aku catch,  which 
decl ined.  The r a p i d i t y  of sp r ing  warming east of H a w a i i  ( long. 14OOW) 
appears  t o  be c o r r e l a t e d  t o  t h e  ca t ch  of l a r g e  f i s h  i n  H a w a i i .  Slower 
sp r ing  warming from 1973 t o  1979 may r e f l e c t  changes i n  the c u r r e n t s  that  
t r a n s p o r t  o r  guide aku t o  Hawaii; o r  t h e s e  changes may a f f e c t  t h e  food 
supply, mor ta l i ty ,  o r  reproduct ion.  (Roy Mendelssohn) 

Export opportunities for Hawaii's industry are curbed by t h e  depressed 
world p r i c e  f o r  sk ip j ack  tuna, r e s u l t i n g  from a g l u t  of canning q u a l i t y  tuna. 
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increased  ha rves t ing  capac i ty ,  and market p re fe rence  f o r  o t h e r  spec ie s .  The 
l o w  p r i c e s  t h a t  caused t h e  c losu re  of U.S. canne r i e s  w i l l  remain low, favor- 
i n g  l o w  c o s t  producers.  
market. 
s t i f f  compet i t ion and f a c e  consumer preference  f o r  o t h e r  spec ie s .  
the l o c a l  sash imi  market t o  absorb f lash- f rozen  s u r p l u s  aku might end up 
b e n e f i t i n g  impor te rs  more than  Hawaii's i ndus t ry .  The b e s t  market opportu- 
n i t y  might be f o r  a s p e c i a l t y  pack of canned aku e x p l o i t i n g  t h e  Hawaiian 
mystique ( a s  i n  macadamia n u t s  o r  Hawaiian p o t a t o  ch ips ) .  ( D e n n i s  M. King) 

Hawaii's aku i n d u s t r y  cannot make a p r o f i t  i n  t h i s  
Attempts t o  expor t  f resh- f rozen  aku and aku sashimi w i l l  meet w i t h  

Expanding 

The abundance of aku i n  H a w a i i ,  as es t imated  from ca tch  pe r  s t anda rd  
day f i shed ,  d id  not  show any t r e n d  from 1948 through t h e  e a r l y  1970's;  but  
i n  1975, 1980, 1982, and 1983 ( t h e  l a s t  yea r  ana lysed)  ca t ch  rates were t h e  
lowest on record.  Catch rates have been below average every year  s i n c e  
1978. To ta l  c a t c h  was c o r r e l a t e d  t o  ca tch  rate. Standardized e f f o r t  
( c l a s s  2 v e s s e l  days) showed a long-term d e c l i n e  and dropped below a l l  
previous lows i n  1980, 1982, and 1983. Q u a l i t a t i v e  changes i n  e f f o r t ,  such 
as searching  time, d i s t ance  from shore, o r  t a r g e t t i n g  on FAD's were not  
analysed. So, dec l in ing  aku ca t ches  were due t o  reduced aku abundance and 
reduced f i s h i n g  e f f o r t :  a l though t h e  estimates of abundance ( ca t ch  r a t e s )  
may have been lower because of less e f f i c i e n t  e f f o r t  r a t h e r  than  less  aku. 
(Robert A. Skillman) 

Since t h e  1960's l u u  earnings have c u r t a i l e d  investment,  many aku 
b o a t s  have q u i t ,  and t h e  r e s t  have been worked harder .  
more high-priced, f r e s h  aku faced  market l i m i t a t i o n s  w e n  be fo re  t h e  
cannery closed.  During 1970-85 p r i c e  per  t o n  r o s e  45% and c o s t s  r o s e  75% 
(da ta  on 5 boats ,  a f t e r  i n f l a t i o n ) .  To o f f s e t  f u e l  (200%) and in su rance  
(390%) c o s t  i n c r e a s e s  crew sha res  were kept l o w  and r e p a i r s  were postponed, 
r e s u l t i n g  i n  s a f e t y  problems and deprec ia t ion .  Some boa t s  can no longer  be 
insured.  F ish ing  ope ra t ions  ( i . e . ,  running t ime)  may have changed t o  save 
f u e l .  For 5 y e a r s  t h e r e  have been no p r o f i t s .  Bulk f u e l  purchases  a t  
discount  would help,  and if each boat  could t a k e  more t r i p s  and s e l l  more 
aku it  would reduce t h e  f i x e d  c o s t  r a t i o ,  bu t  t h i s  would r e q u i r e  a l a r g e r  
market o r  fewer boats .  (Samuel G. Pooley) 

Attempts t o  s e l l  

Tuna i s  t h e  major component i n  Hawaii's fresh fish market and t h e  
p r i c e  of f r e s h  aku dominates sash imi  p r i ces .  Large aku are p r e f e r r e d  and 
t h e i r  a v a i l a b i l i t y  is  g r e a t e s t  i n  t h e  summer. The cannery was important  
because i t  absorbed excess  f i s h  when they were abundant and wi thout  t h i s  
t h e  market v a l u e  of f r e s h  f i s h  plummets when t h e  aku are most abundant. In  
1979 t h e  f i s h i n g  w a s  s t l l l  good though b a i t  w a s  (and is) a problem: but  by 
1982-83 t h e  ha rves t  had obviously dec l ined  and t h e  cannery p r i c e  a l s o  
decl ined.  The cannery s topped t ak ing  small aku i n  1984, but  i t  continued 
t o  t a k e  l a r g e  aku even a f t e r  i t  closed.  
forms ( i .e . ,  smoked o r  d r i e d  aku. f i shcake) ,  o r  o the r  ways t o  prolong s h e l f  
l i f e .  
promote a s p e c i a l t y  pack. 

Dealers must f i n d  new product  

A l o c a l  group has  bought t h e  r i g h t s  t o  t h e  cannery and hopes t o  
(Brooks Takenaka) 

The t iming of events  sugges ts  t h a t  dec reases  i n  H a w a i i ' s  sku landings 
w e r e  caused by f u e l  p r i c e  i n c r e a s e s  s t a r t i n g  i n  1973, and d e c l i n i n g  aku 
abundance s t a r t i n g  i n  1974. The 1974 d e c l i n e  i n  l a r g e  aku l and ings  
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corresponded w i t h  an i n c r e a s e  i n  sk ip j ack  tuna c a t c h e s  i n  t h e  e a s t e r n  
Pac i f i c .  and preceded t h e  new r e s t r i c t i o n s  on b a i t i n g  by 7 years .  
e x t r a  small aku c a t c h  inc reased  i n  1976 (4 y e a r s  b e f o r e  major FAD deploy- 
ment). t h e  small aku c a t c h  dec l ined  i n  1978. and medium aku dec l ined  i n  
1980. From 1974 t o  1982 t h e  drop i n  annual ca t ch  a t t r i b u t e d  t o  f u e l  price 
i n c r e a s e s  was worth $1.3 m i l l i o n .  About 25% of t h e  remaining $1.4 m i l l i o n  
loss i n  annual c a t c h  w a s  a t t r i b u t a b l e  t o  changed aku s i z e  d i s t r i b u t i o n s .  
The d i r e c t  loss from t h e  cannery c losu re  i n  1984 was $0.5 m i l l i o n  and 
would have been g r e a t e r  b u t  f o r  t h e  low catches.  
h u r t s  t h e  l a r g e s t  boa t s  t h e  worst. s i n c e  they depend on volume s a l e s .  With 
t h e  c u r r e n t  market. t h e  f l e e t  i s  expected t o  s h r i n k  t o  f o u r  o r  f i v e  s m a l l .  
e f f i c i e n t  v e s s e l s  supplying about h a l f  of t h e  demand f o r  f r e s h  aku. t h e  
rest being imported. 

The 

The loss of t h e  cannery 

(Linda L.  Hudgins) 

Albacore i s  t r a d i t i o n a l l y  a canned product that is  nuu successfully 
marketed fresh-frozen. The a l b a c o r e  indus t ry  also faced d e c l i n i n g  ca t ches  
and depressed p r i ces .  so some producers explored a new method f o r  on-board 
f r e e z i n g  and packing t o  i n s u r e  high q u a l i t y  f i s h .  
p i t h i n g  t o  promote b l eed ing  (by c u t t i n g  t h e  is thmus) .  
headed. gutted,  vacuum packed o r  glazed. and f r o z e n  a t  -22OC. A cool  down 
pe r iod  must precede f r e e z i n g  and processing must be f i n i s h e d  b e f o r e  r i g o r  
d e s t r o y s  f i s h  t ex tu re .  A crew can process  70-75 f i s h  an hour, t h e  on-board 
f r e e z e r  can handle about 1.000 kg a day. and t h e  c a p a c i t y  of t h e  vessel is 
about h a l f  what i t  would be o p e r a t i n g  f o r  t h e  cannery. 
$20D000 t o  convert  one v e s s e l .  
a l t e r n a t e  market. (Kathryn Vanderpool) 

This  p rocess  omits 
The f i s h  are  then  

It cos t  about 
The cannery i s  s t i l l  very important as an 

That t h e r e  are fewer aka in Hawaii than i n  times past may j u s t  be an 
impression caused by less f i s h i n g .  or  by f i s h i n g  i n  d i f f e r e n t  ways as boat 
ages  and c o s t s  go up. O r  t h e r e  may t r u l y  be less aku i n  Hawaii; because 
they  have been caught elsewhere. or  because something else t h a t  a f f e c t s  
them has changed. The two s k i p j a c k  tuna f i s h e r i e s  c l o s e s t  t o  t h e  H a w a i i  
aku f i s h e r y  are i n  t h e  Northwestern Hawaiian I s l a n d s  and i n  t h e  e a s t e r n  
P a c i f i c  west of long. 12OOW and t h e s e  have expanded a l o t  s i n c e  t h e  e a r l y  
1970's. However. r e sea rch  t e l l s  us t h a t  sku m o v e  f a s t .  grow f a s t .  
reproduce a t  high rates. eat  a l o t .  and d i e  o f f  a t  high rates. 
increase.  m o v e  around. and dec rease  very rap id ly .  They are more v a r i a b l e  
than  o t h e r  tuna and t h e  d e c l i n e  i n  Hawaii could be a response t o  
environmental changes in Hawaii. o r  nearby. (Christofer B. Boggs) 

So aku can 

The future of Hawaii's dcu industry hinges on expanded marketing. 
without  which t h e  i n d u s t r y  w i l l  cont inue t o  s u f f e r .  Immediate p a l l i a t i v e s  
could i n c l u d e  emergency f i n a n c i a l  a s s i s t ance .  product promotion. i n su rance  
PoOlsD t o r t  reform. and marketing agreements. Industry-wide p a r t i c i p a t i o n  
and cooperat ion i n  f i n d i n g  a s s i s t a n c e  and s o l u t i o n s  are needed. Currently.  
t e c h n i c a l  a s s i s t a n c e  is  p r i m a r i l y  needed i n  marketing and food technology. 
The l a c k  of s c i e n t i f i c  c e r t a i n t y  about t h e  abundance of t h e  r e source  hampers 
t h e  i n d u s t r y  i n  making a case  f o r  new investment. There i s  i n t e r e s t  i n  new 
t echno log ie s  €o r  s p o t t i n g  aku schools.  f o r  o b t a i n i n g  and ma in ta in ing  b a i t ,  
f o r  new v e s s e l s  and new ways of f i s h i n g .  I f  t h e  market can be expanded. 
t h e  o p p o r t u n i t i e s  f o r  t echno log ica l  improvements and new investment are 
many. (Richard S. Shmura, Frank Goto, Wadsworth Pee, and John Rob-) 
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APRIL 30, 1986 MORNING SESSION 

INTRODUCTION 

The workshop opened w i t h  a summary of i t s  purpose by Richard S. 
Shomura, Director ,  Southwest F i s h e r i e s  Center (SWFC) Honolulu Laboratory,  
Nat ional  Marine F i s h e r i e s  Service,  (NMFS), NOAA. Shomura began w i t h  t h e  
obse rva t ion  t h a t  t h e s e  s e s s i o n s  were not t o  be a f u n e r a l  s e r v i c e  f o r  t h e  
aku indus t ry .  
i ndus t ry  and examine c u r r e n t  r e s e a r c h  i n t o  s k i p j a c k  tuna  f i s h e r i e s ,  
P a r t i c i p a n t s  were encouraged t o  d i s c u s s  what has  happened t o  t h e  aku 
f i she ry ,  t o  examine c r i t i c a l l y  t h e  b i o l o g i c a l  d a t a  t h a t  have been 
accumulated, and t o  assess economic d a t a  which have been c o l l e c t e d  r e c e n t l y  
w i t h  t h e  a s s i s t a n c e  of t h e  indus t ry .  

Rather, t h e  workshop w a s  t o  review t h e  s t a t u s  of t h e  aku 

1 

The workshop w a s  t o  be t h e  f i r s t  s t a g e  of a sequence of e v e n t s  t o  
ass i s t  t h e  aku indus t ry .  Following t h i s  meeting, a smaller group would be 
involved i n  a s t r a t e g i c  planning e x e r c i s e  t o  g e n e r a t e  recommendations which 
government agencies  can use  as a p l a n  t o  understand where t h e  aku i n d u s t r y  
and f i s h e r i e s  r e sea rch  are headed. 
he ld  J u l y  2 and October 9 i n  Honolulu. 
published on t h e  planning p rocess  (Boggs and Pooley 19871.1 

[The s t r a t e g i c  planning e x e r c i s e  w a s  
A s e p a r a t e  r e p o r t  has  been 

WOHLIWI.DE INFLUENCES 

John Sibert: "The Status of Research on Skipjack 
Fisher ies  i n  the Paci f ic ."  

S i b e r t  reviewed t h e  s k i p j a c k  tuna f i s h e r i e s  i n  t h e  c e n t r a l  and western 
P a c i f i c .  H e  spoke on t h e  h i s t o r y ,  c u r r e n t  cond i t ions ,  and p o s s i b l e  f u t u r e s  
f o r  t h e s e  f i s h e r i e s .  

S i b e r t  began by n o t i n g  t h a t  t h e  n a t i v e  people of t h e  P a c i f i c  had been 
f i s h i n g  f o r  s k i p j a c k  tuna  f o r  as long  a6 anyone could remember and t h e r e  
are many people f o r  whom t h e  t r a d i t i o n a l  s k i p j a c k  tuna  f i s h e r i e s  are  an 
important p a r t  of t h e i r  l i v e l i h o o d .  These t r a d i t i o n a l  f i s h e r i e s  u se  p e a r l  
s h e l l  l u r e s  and t h e  c a t c h  i s  hauled by hand from canoes and runabouts.  
Th i s  w i l l  cont inue t o  be so f o r  many i n  t h e  P a c i f i c .  

Commercial f i s h i n g  f o r  s k i p j a c k  tuna  w a s  pioneered by t h e  Japanese  
around t h e  t u r n  of t h e  century as t h e i r  f ishermen began moving o f f s h o r e  
from t h e i r  home waters. Between t h e  two wars, t h e  Micronesian a r e a  w a s  a 

'NOTE: On measures, p a r t i c i p a n t s  used t h e  scale of t h e i r  own 
choosing. Conversion of metric s c a l e s  follow: 1 kg = 2 . 2  lb; 1 t = 2 , 2 0 5  
lb: 1 in .  = 2 . 5 4  cm; 1 km = 0.65 m i ,  

http://WOHLIWI.DE


2 

Japanese t r u s t  t e r r i t o r y  and t h e  Japanese extended t h e i r  pole-and-line 
f i s h e r y  w i t h  many l o c a l  bases  throughout t h e  a r e a  from Palau t o  Pohnpei. 
This  w a s  t o t a l l y  changed by World War 11. Afte r  t h e  w a r ,  t h e  movement of 
Japanese vessels w a s  somewhat r e s t r i c t e d  by t h e  cond i t ions  of t h e  
occupation and t h e  h i s t o r i c a l  remnants of t h a t  po l i cy  cont inue  t o  shape 
Japanese f i s h e r i e s .  The Japanese Gcwernment c u r r e n t l y  r e g u l a t e s  t h e  areas 
f o r  f i s h i n g  by t h e  s i z e  and type  of t h e  v e s s e l  i n  o rde r  t o  t o  promote 
s t a b i l i t y  i n  t h e i r  f i s h i n g  indus t ry .  

In  t h e  l a te  1970's. t h e r e  were a number of experiments w i t h  purse  
s e i n e r s  s i n c e  this method became an  important method f o r  f i s h i n g  f o r  
sk ip jack  tuna. Katsuwonus pelamis, and ye l lowf in  tuna, Thunnus a lbaca res .  
The Japanese use a formula f o r  r e g u l a t i n g  t h e  number of purse  s e i n e r s  t h a t  
they will operate.  inc luding  r e t i r i n g  tonnage i n  pole-and-line capac i ty .  
I n  t h e  mid-1980'sD 30 Japanese purse  s e i n e r s  are ope ra t ing  i n  t h e  Pac i f i c .  
I n t e r e s t  i n  purse s e i n e  f i s h i n g  by t h e  United S t a t e s  i n  t h e  wes te rn  P a c i f i c  
developed i n  t h e  e a r l y  1980's  and 60-70 vessels now f i s h  t h e  area. 

S i b e r t  po in ted  out  t h a t  t h e  ca tch  of pole-and-line v e s s e l s  f o r  recent  
y e a r s  (1982-85) i s  f a i r l y  evenly d i s t r i b u t e d  throughout  Micronesia. 
Important l o c a l  f i s h e r i e s  exis t  i n  F i j i  and t h e  Solomon I s l ands .  On t h e  
o the r  hand, purse se in ing  grounds are concent ra ted  i n  t h e  w e s t  and near  
Papua New Guinea, wi th  an important  l o c a l  f i s h e r y  near  t h e  Solomon Is lands .  
The pole-and-line and purse  s e i n e  f i s h i n g  grounds ave r l ap  somewhat. 

The sk ip j ack  tuna ca tches  by t h e  purse s e i n e  f l e e t  show a dramatic  
i nc rease  i n  t h e  p a s t  few y e a r s  (Fig.  1). In  1982 t h e  purse s e i n e  ca t ch  
of sk ip jack  tuna surpassed t h e  pole-and-line ca tch .  The e f f e c t s  of t h i s  
i n c r e a s e  are s t i l l  unknown. 

Despi te  t h e s e  i n c r e a s e s  i n  purse s e i n e  landings,  f i s h i n g  success  f o r  
t h e  pole-and-line v e s s e l s  has  not  been dramat ica l ly  decreased. The t o t a l  
ca t ch  remains propor t iona l  t o  t h e  amount of f i s h i n g .  I f  t h e  s t o c k  were 
severe ly  damaged, t h e  ca t ch  a t  high f i s h i n g  e f f o r t  would be lower. 

I n  summary, t h e  sk ip j ack  tuna  f i s h e r i e s  i n  t h e  c e n t r a l  P a c i f i c  Ocean 
are widely d i s t r ibu ted .  and t h e  pole-and-line method appears  s t i l l  t o  be  a 
v i a b l e  f i s h i n g  technique d e s p i t e  i t s  l abor  i n t e n s i v e  requirements.  The 
Japanese are developing new vessels which are more f u e l  e f f i c i e n t ,  have 
g r e a t e r  f r e e z e r  capaci ty ,  and are capable of d e l i v e r i n g  sashimi q u a l i t y  
f i s h .  The dramatic  i n c r e a s e  i n  purse  s e i n e  ca t ch  does not  seem t o  have had 
an adverse e f f e c t  on t h e  s tocks.  

The South P a c i f i c  Commission (SPC) has  e s t ima ted  t h e  t o t a l  s t o c k  of 
sk ip j ack  tuna  t o  be  6.6 b i l l i o n  l b  (3 m i l l i o n  t).  more than  10 times t h e  
cur ren t  catch.  S c i e n t i s t s  a t  SPC have es t imated  a very high turnover  rate 
(approximately 16% per  month) f o r  sk ip j ack  tuna  i n  t h e  Pac i f i c .  Thus, t h e  
s tock  of sk ip j ack  tuna i n  t h e  c e n t r a l  P a c i f i c  i s  ve ry  l a r g e  and t h e  
b i o l o g i c a l  p rospec t s  f o r  a cont inuing  success fu l  f i s h e r y  are good. 
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Previous SPC work examined t h e  mig ra t ion  of s k i p j a c k  tuna posing a 
q u e s t i o n  of d i r e c t  re levance t o  t h e  H a w a i i  aku indus t ry :  A r e  t h e  dramatic 
ca t ches  i n  t h e  South P a c i f i c  a f f e c t i n g  t h e  f i s h e r y  he re  i n  H a w a i i ?  The 
s h o r t  answer is, w e  don ' t  r e a l l y  know. 
SPC shows t h a t  very few t a g  r e c o v e r i e s  are made n e a r  H a w a i i  (Fig. 2 ) .  
S i b e r t  warned t h a t  t a g s  are only r e tu rned  where t h e r e  i s  a f i s h e r y ,  and 
where t h e  f i s h e r y  i s  small, you would not expect a l o t  of t a g  r ecove r i e s .  
Despi te  t h i s  caveat ,  t h e  p r o b a b i l i t y  of a l a r g e  movement of s k i p j a c k  tuna 
from the  South P a c i f i c  t o  H a w a i i  is  low. 

Evidence from f i s h  tagged by t h e  

Robert E. Kearney: "Skipjack Tuna Migration and 
Interactions." 

Kearney i n d i c a t e d  t h a t  he would concen t r a t e  on Pacific-wide s k i p j a c k  
tuna r e s e a r c h  r e s u l t s  t h a t  apply t o  t h e  i s s u e s  p e r t i n e n t  t o  mig ra t ion  of 
s k i p j a c k  tuna t o  H a w a i i ,  and t h i s  would be h i s  pe r sona l  i n t e r p r e t a t i o n  of 
t h e  evidence. H e  acknowledged t h e  r ecen t  work by E r i c  Forsbergh of t he  
Inter-American Trop ica l  TUM Commission on s k i p j a c k  tuna i n  t h e  eastern 
P a c i f i c .  

Kearney began h i s  p r e s e n t a t i o n  by n o t i n g  t h a t  s k i p j a c k  tuna are found 
throughout t h e  P a c i f i c ,  and t h a t  they are highly mobile, whether o r  not 
h igh ly  migratory.  
tagging information but information is a l s o  a v a i l a b l e  from g e n e t i c  s t u d i e s  
and c a t c h  composition da ta .  

The evidence on t h e i r  mig ra t ion  comes p r i n c i p a l l y  from 

Kearney s t r e s s e d  t h a t  t h e  s k i p j a c k  tuna i s  an  evo lu t iona ry  extreme; no 
o t h e r  animal on E a r t h  i s  so  evolved t o  s u s t a i n  h igh  speed, and some 
i n d i v i d u a l s ,  i f  not  e n t i r e  s tocks ,  move g r e a t  d i s t a n c e s .  

The e a s t e r n  P a c i f i c  t agg ing  program has released 118,000 tagged 
sk ip j ack  tuna of which 14,000 have been recovered (Table 1 ) .  The r e s u l t s  
i n d i c a t e  a reasonable  amount of north-south movement and some westward 
movement, a reasonable  amount of f i s h  (25 r e c o v e r i e s )  move t o  H a w a i i ,  and 1 
t r a v e l e d  over  5,000 mi. 

There have been 140,000 r e l e a s e s  of s k i p j a c k  tuna i n  t h e  wes te rn  
P a c i f i c ,  mostly i n  t h e  area from A u s t r a l i a  t o  Papua New Guinea. 
r e c o v e r i e s  show movements i n  a l l  d i r e c t i o n s  which Kearney suggested were 
n e a r l y  Brownian motion, i .e. ,  random.. Thus, t h e  western P a c i f i c  tagging 
work suggested t h a t  t h e  movement of s k i p j a c k  tuna i n  an  area f i l l e d  with 
land masses w a s  p a r t i c u l a r l y  d i f f i c u l t  t o  p r e d i c t .  Despi te  t h i s ,  he 
e s p e c i a l l y  emphasized t h e  f a c t  t h a t  none of t h e  tagged s k i p j a c k  tuna came 
t o  H a w a i i .  Kearney considered t h i s  an extremely s i g n i f i c a n t  p i e c e  of 
information. Every p lace  t h e r e  was a f i s h e r y ,  t h e r e  were t a g  r ecove r i e s ,  
b u t  t h e r e  were no t a g s  r e l e a s e d  i n  t h e  western P a c i f i c  recovered i n  H a w a i i .  

The 

Comparing t a g  r e c o v e r i e s  w i th  time, t h e  evidence shows t h a t  almost a l l  
t a g  r e c o v e r i e s  occur  w i t h i n  36 months (Fig. 3 ) .  The n a t u r a l  m o r t a l i t y  rate 
of s k i p j a c k  tuna i s  extremely high (0.16 p e r  month) such t h a t  a f t e r  15 
months, which i s  t h e  t i m e  i t  would t a k e  t h o s e  f i s h  r e l eased  i n  t h e  e a s t e r n  
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Table 1.--Eastern Paci f ic  landings of skipjack tuna and tag returns. 
(Robert E. Kearney) 

Hawaii 

Year tons) (short  tons) tag re leases  tag returns returns 

East Pac i f i c  
catch (short Hawaii catch East Paci f ic  East Paci f ic  tag 

1952 
1953 
1954 
1955 
1956 
1957 
1958 
1959 
1960 
1961 
1962 
1963 
1964 
1965 
1966 
1967 
1968 
1969 
1970 
1971 
1972 
1973 
1974 
1975 
197 6 
197 7 
1978 
1979 
19 80 
1981 
19 82 
1983 
1984 
1985 

45 . 400 
66,850 
86 . 850 
64,000 
70,150 
64,150 
82 , 450 
88,800 
55,250 
75,468 
78,256 

105.333 
65 , 322 
86 , 185 
66,669 

132,999 
78,334 
65 . 109 
61 . 705 

115.434 
36.784 
48.410 

136.7 18 
140.121 
95 . 619 

186 , 725 
1 45 . 5 65 
144.066 
130,986 
108,850 

63 . 916 
66 , 758 
54.891 

86 s 848 

3,646 
6 . 029 
7.016 
4,847 
5 , 566 
3 . 065 
3 , 417 
6.206 
3 , 680 
5 447 
4,707 
4.049 
4,512 
8.079 
4.692 
4,020 
4.659 
2,982 
3.675 
6,671 
5,429 
5.374 
3,719 
2.638 
4,900 
3.876 
3.398 
2,567 
1 . 906 
2 , 075 
1 , 414 
1,381 
1.827 

-- 

3 06 
1 , 034 
3.266 
1,822 
5.585 

12,962 
21.329 
17,872 

8.653 
11.353 
5,255 
1.514 

42 1 
47 4 

0 
1 . 058 

9 
999 
548 
237 

48 
1 . 937 

157 
3,154 

12,700 
76  

0 
2,507 
2,059 
2.258 

0 
8 
0 
5 

0 
20 
11 
11 
57 

3 04 
453 
399 
504 
7 96 

1.116 
6 65 

30 
58 

0 
43 
1 

54 
4 

23 
0 

5 27 
19 

1.183 
6.792 

8 
0 

6 06 
246 
4 20 

0 
0 
0 
1 

118,606 14.351 Total 

2 
1 

1 
1 

3 

2 

5 
12 

1 

- 
25 
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P a c i f i c  t o  move t o  H a w a i i .  only 10% of those  f i s h  a r e  s t i l l  a l i v e  
r e g a r d l e s s  of what t h e  f i s h e r y  i s  doing t o  them. 

The c h a r t i n g  of d i s t a n c e  between tagging and recovery shows t h a t  f o r  
t hose  tagged s k i p j a c k  tuna  recovered w i t h i n  30 days, t h e  f i s h  haven ' t  gone 
anywhere; f o r  t hose  out 31-150 days, some are going out as f a r  as 1,000 
mi, but  t h e  ma jo r i ty  s t i l l  s t a y  c l o s e  t o  home, and s i m i l a r l y  f o r  t hose  out 
f o r  more than 180 days (Fig.  4 ) .  Evidence on movement is  l i m i t e d  by t h e  
d i s t r i b u t i o n  of f i s h e r i e s ,  but  it does p o i n t  ou t  t h a t  f o r  a s p e c i e s  with 
high n a t u r a l  mor t a l i t y ,  i t  i s  u n l i k e l y  t h a t  a g r e a t  number of them go a 
g r e a t  d i s t ance .  

Kearney noted t h a t  t h e r e  was a s u b s t a n t i a l  argument w i t h i n  t h e  
s c i e n t i f i c  community over  how t o  i n t e r p r e t  blood g e n e t i c s  data .  The 
esterase gene f r equenc ie s  i n  H a w a i i  appear t o  be i n  t h e  same group as those 
t o  t h e  east. whereas from H a w a i i  westward t h e r e  are s u b s t a n t i a l  d i f f e r e n c e s  
i n  t h e s e  gene f r equenc ie s  (Fig.  5 ) .  Again. t h i s  he lps  make t h e  p o i n t  t o  
support  t h e  hypothesis  t h a t  f i s h  from the  western P a c i f i c  do n o t  move t o  
H a w a i i .  

The ca t ch  composition shows t h a t  t h e r e  a r e  few r e a l l y  b i g  f i s h  taken 
i n  t h e  e a s t e r n  P a c i f i c  (Fig.  6 ) .  These f i s h  are mainly <55 cm ( 8  lb.  4 
kg) .  In  t h e  western P a c i f i c ,  i n  t h e  a r e a  of Papua New Guinea. t h e r e  are 
a l s o  very few l a r g e  s k i p j a c k  tuna  taken. Fu r the r  north,  l a r g e r  f i s h  are 
taken. 
a f t e r  2 y e a r s  were s t i l l  <70 cm (17 l b .  8 kg) when they were recovered. 
Again t h i s  sugges t s  t h a t  t h e  western P a c i f i c  f i s h  are not t hose  which 
supply t h e  season f i s h  t o  H a w a i i .  which are ve ry  l a r g e .  

Even t h e  tagged f i s h  from t h e  western P a c i f i c  which were al ive 

The tagged f i s h  which came t o  H a w a i i  from t h e  e a s t e r n  P a c i f i c  were i n  
f a c t  l a r g e ,  season f i sh .  and they averaged 15 months i n  g e t t i n g  here.  
The i r  growth rates correspond t o  t h e  norm (17-25 c m  per  y e a r ) .  

Kearney concluded t h a t  t h e  d a t a  c l o s e l y  a s s o c i a t e  t h e  s k i p j a c k  tuna 
caught i n  t h e  e a s t e r n  P a c i f i c  w i th  those caught i n  H a w a i i  but  do n o t  
c l o s e l y  a s s o c i a t e  t h e  f i s h  from t h e  western P a c i f i c  w i th  those  i n  H a w a i i .  
This  could be considered s t r o n g  evidence t o  show t h a t  t h e  expansion of t h e  
e a s t e r n  P a c i f i c  f i s h e r y  i s  r e s p o n s i b l e  €or t h e  d e c l i n e  i n  t h e  H a w a i i  
f i s h e r y  . 

However. t h e  evidence of r e l a t i o n s h i p  between t h e  e a s t e r n  P a c i f i c  
f i s h e r y  and H a w a i i  i s  only s u p e r f i c i a l  as shown i n  Table 1. Comparison of 
eastern P a c i f i c  f i s h e r i e s  expansion, t he  t agg ing  program. and t h e  
r e c o v e r i e s  of e a s t e r n  P a c i f i c  t a g s  shows t h a t  almost a l l  t h e  H a w a i i  
r e c o v e r i e s  were from t h e  1975-76 t ags .  and most of t h e s e  came from t h e  
s p r i n g  seasons.  Kearney concluded t h a t  it i s  an anomaly f o r  s k i p j a c k  tuna 
to come t o  H a w a i i .  

The dramatic d e c l i n e  i n  H a w a i i ' s  commercial s k i p j a c k  tuna f i s h e r y  i n  
t h e  1970's (Table 1)  i s  what i s  of concern for most people. Meanwhile, i n  
t h e  e a s t e r n  P a c i f i c ,  t h e r e  i s  a r i s i n g  t r e n d  from 1952 onwards. w i th  a f a l l  
i n  1970-71, r i s i n g  aga in  u n t i l  1980, and a d rama t i c  d e c l i n e  s i n c e  1980. 
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Figure 6.--Length frequencies of eastern Pac i f i c  skipjack tuna. Data for 
1985 are incomplete. (Robert E. Kearney) 
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However, desp i t e  t h i s  d e c l i n e  i n  t h e  e a s t e r n  P a c i f i c  f i s h e r y ,  t h e r e  w a s  no 
corresponding change i n  H a w a i i ' s  l andings .  

Combining t h i s  information w i t h  s i z e  composition d a t a  produces another  
conclusion. There were r e l a t i v e l y  small f i s h  i n  t h e  e a s t e r n  P a c i f i c  w i t h  
some bigger  f i s h  i n  1985. However, t h e  d a t a  show a dramatic  i n c r e a s e  i n  
small f i s h  landed i n  Hawaii. Kearney s a i d  he couldn ' t  see haw t h e  e a s t e r n  
P a c i f i c  f i s h e r y  could be blamed f o r  t h e  i n c r e a s i n g  ca t ch  of small f i s h  
i n  H a w a i i ,  because on average t h e  Hawaii small  f i s h  are of t h e  same age o r  
younger than  t h e  e a s t e r n  P a c i f i c  f i s h .  

Final ly .  i f  t h e  e a s t e r n  P a c i f i c  f i s h e r y  does a f f e c t  t h e  H a w a i i  
f i she ry ,  then one would expect a s t r o n g  c o r r e l a t i o n  between t h e i r  catches.  
By making a l t e r n a t i v e  assumptions about t h e  age composition of t h e  f i s h ,  
t h e  w i d e n c e  shows t h e r e  i s  b a s i c a l l y  no c o r r e l a t i o n  between t h e  e a s t e r n  
P a c i f i c  f i s h  and H a w a i i  l andings  (Fig.  7 ) .  

It i s  reasonable  t o  conclude t h a t  t h e  H a w a i i  f i s h e r y  has  no long-term 
e f f e c t  on i t s e l f .  i.e., t h e r e  i s  no f i s h i n g  p res su re  on l o c a l  s tocks .  
a l though it i s  p o s s i b l e  t h a t  heavy p res su re  on small s k i p j a c k  tuna  w i l l  
a f f e c t  f u t u r e  landings  of l a r g e  f i s h  i f  t h e r e  i s  a popula t ion  which s t a y s  
r e s iden t  i n  H a w a i i .  The evidence on t h e  movement from t h e  e a s t e r n  P a c i f i c  
t o  H a w a i i  shows t h a t  t h i s  muvement i s  i n c o n s i s t e n t  and i r r e g u l a r .  
Furthermore, Kearney emphasized t h a t  t h e  cu r ren t  e a s t e r n  P a c i f i c  ca tch  i s  
less t han  one-fourth of i t s  la te  1970's levels. 

Furthermore, whatever t h e  migra t ion  data ,  t h e r e  i s  probably a s t rong  
dens i ty  dependence on t h e  immediate a v a i l a b i l i t y  of sk ip j ack  t u n a  i n  H a w a i i  
waters. The ocean around Hawaii i s  not  p a r t i c u l a r l y  product ive  t o  support  
l a r g e  q u a n t i t i e s  of tuna, and suppor t s  a r e l a t i v e  small amount compared t o  
t h e  e a s t e r n  Pac i f i c .  So even i f  t h e  e a s t e r n  P a c i f i c  t una  came t o  Hawaii. 
t h e  l o c a l  waters would not  support  many of them. Furthermore, t h e  d i s t ance  
between t h e  f i s h e r i e s  i s  so grea t ,  and t h e  n a t u r a l  m o r t a l i t y  i s  so high. 
t h a t  i t  i s  most l i k e l y  t h a t  t h e r e  i s  r e l a t i v e  independence between t h e  
f i s h e r i e s .  Therefore, Kearney suggested looking  much c l o s e r  t o  home f o r  
reasons f o r  t h e  d e c l i n e  of Hawaii's aku f i s h e r y :  changes i n  b a i t  
a v a i l a b i l i t y  and b a i t  qua l i t y ,  t h e  e f f e c t s  on f i s h i n g  p a t t e r n  of t h e  f u e l  
c r i s i s  i n  t h e  1970's when t h e  d e c l i n e  began t o  set in,  and t h e  observa t ion  
t h a t  fishermen are f i s h i n g  c l o s e r  t o  shore  than  they used t o  and perhaps 
are not f i s h i n g  q u i t e  as hard as  they used t o  f i s h .  
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Roy Mendelssohn: "Environmental Influences on 
Skipjack Availability" 

Roy Mendelssohn's paper w a s  read by C h r i s t o f e r  H. Boggs of t h e  SWFC 
Honolulu Laboratory.  Th i s  summary is based on Boggs' p re sen ta t ion .  
Mendelssohn's paper is a v a i l a b l e  as  an a d m i n i s t r a t i v e  r epor t .  

Mendelssohn posed another  p o s s i b i l i t y  i n  exp la in ing  t h e  t r e n d s  i n  
sk ip jack  tuna  a v a i l a b i l i t y .  
t h e  d e c l i n e  i n  Hawaii's sk ip j ack  tuna  f i shery .  not  t h e  l eas t  be ing  t h e  
seeming d e c l i n e  i n  t h e  number of f i s h  a v a i l a b l e  t o  t h e  fishermen. 
p a r t i c u l a r ,  t h e  ques t ions  are whether t h e  d e c l i n e  is  due t o  over f i sh ing ,  
whether environmental  f a c t o r s  have increased  m o r t a l i t y  and decreased 
reproduction. or whether t h e  f i s h  a r e  s t i l l  out t h e r e  but  not a v a i l a b l e  t o  
t h e  H a w a i i  f i s h e r y .  

There are many causes  which may c o n t r i b u t e  t o  

I n  

A number of a l t e r n a t i v e  t h e o r i e s  have been put  forward by f i s h e r y  
s c i e n t i s t s .  Mendelssohn c i t e d  Brian J. Rothschi ld ' s  theory of yea r -c l a s s  
f l u c t u a t i o n s  i n  sk ip j ack  tuna s t o c k s  and Gunter R. Secke l ' s  theory of t h e  
sk ip j ack  tuna being d ispersed  w i t h  t h e  cur ren ts .  Everet  C. Jones  developed 
an index based on t h e  north-south movement of t h e  20° isotherm east of 
H a w a i i  as in f luenc ing  t h e  a v a i l a b i l i t y  of season f i s h .  

Mendelssohn separa ted  into s i z e  ca t egor i e s  t h e  time-series of sk ip j ack  
tuna  l and ings  i n  Hawaii (Fig.  8). There w a s  ve ry  l i t t l e  long-term t r e n d  i n  
t h e  small and medium s i z e  classes, al though Boggs noted evidence of 
p e r i o d i c  s t r o n g  year c l a s s e s  f o r  t h e  medium s i z e .  However, f o r  l a r g e  
sk ip j ack  tuna. i t  becomes d rama t i ca l ly  w i d e n t  t h a t  u n t i l  1973, t h e r e  w e r e  
r egu la r  seasonal  appearances of l a r g e  f i sh .  wh i l e  t h e r e a f t e r  t h e r e  appears  
t o  be an e n t i r e l y  d i f f e r e n t  and lower lwel of l a r g e  f i s h .  The d e c l i n e  i n  
t o t a l  c a t c h  i s  almost e n t i r e l y  due t o  t h e  l o s s  of t h e  l a r g e  f i s h .  

The t r a n s i t i o n a l  period, 1972-73. was marked by a very  s t rong  E l  NiGo. 
Th i s  E l  Ni6o had a s t ronge r  ocean warming e f f e c t  and w a s  deeper t han  o the r  
recent  E l  Nifio's. 
Peruvian a n c h w e t t a .  Mendelssohn found t h e  correspondence i n  t h e  t iming  of 
t h e  1972-73 E l  NiZo wi th  t h e  d e c l i n e  i n  t h e  H a w a i i  sk ip j ack  tuna  l and ings  
t o  be t h e  f i r s t  i n t r i g u i n g  b i t  of evidence connect ing emironmenta l  changes 
t o  t h e  H a w a i i  f i s h e r y .  

It w a s  a l s o  known t o  have had a s t r o n g  e f f e c t  on t h e  

Mendelssohn reexamined t h e  index developed by Jones  and found t h a t  he 
could re la te  oceanographic phenomena t o  t h e  a v a i l a b i l i t y  of l a r g e  sk ip j ack  
tuna  i n  Hawaii. H e  used a weighted average of t h e  January. February, and 
Apr i l  p o s i t i o n s  of t h e  20° isotherm east of Hawaii a t  long. 14OOW as a 
measure of haw quickly  t h e  temperature  changed. Temperature changes i n  
t h i s  area may r ep resen t  movements of t h e  C a l i f o r n i a  Current Extension and 
t h e  North Equator ia l  Current.  Since 1972 t h e  index  has  maintained i t s e l f  
at  a d i f f e r e n t  lwel. i n d i c a t i n g  a slower warming of t h e  water i n  t h e  
sp r ing  (Fig.  9). 

There i s  r e l a t i v e l y  l i t t l e  environmental  in format ion  on Hawaii ' s  
f i s h e r y .  However.  Mendelssohn has  been working w i t h  Claude Roy of t h e  
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O f f i c e  de l a  Recherche S c i e n t i f i q u e  et Technique Outre-Mer (ORSTOM) on t h e  
Gulf of Guinea t u n a  f i s h e r y  o f f  w e s t  Africa.  
d i f f e r e n c e s  between t h e  two areas, and t h e  types  of  sk ip j ack  tuna  f i s h i n g  
are d i f f e r e n t ,  t h e  results of t h e  Af r i ca  s tudy may be of use t o  people  
s tudy ing  H a w a i i ' s  tuna f i s h e r y .  

Although t h e r e  are many 

Mendelssohn and Roy divided t h e  Guinea f i s h e r y  i n t o  11 areas and 
c o l l e c t e d  d a t a  on sea  s u r f a c e  temperature  (SST), wind, and ca t ch  p e r  u n i t  
e f f o r t  (CPUE) (Fig.  10). The s t a t i s t i c a l  c o r r e l a t i o n  of t h e s e  f a c t o r s ,  and 
t h e i r  2- and 4-week l a g  e f f e c t s ,  show t h a t  changing water temperatures  were 
s t r o n g  p r e d i c t o r s  of changes i n  c a t c h  rates. 
c o r r e l a t i o n  between t h e  explanatory v a r i a b l e s  and t h e  f i s h e r y  w a s  
s u f f i c i e n t l y  d i f f e r e n t  between areas t o  e x p l a i n  why r e s u l t s  from one area 
could no t  be used t o  p r e d i c t  when f i s h  concen t r a t ion  would be found i n  
o t h e r  areas. Mendelssohn used t h e  model t o  f i l l  i n  missing d a t a  p o i n t s  t o  
show t h a t  model estimates matched known r e c o r d s  q u i t e  c lose ly .  The 
i m p l i c a t i o n  of t h i s  work i s  t h a t  oceanographic c o n d i t i o n s  can have a b i g  
impact on tuna f i s h e r i e s .  

Boggs po in ted  out t h a t  t h e  

Mendelssohn r epor t ed  t h a t  t h e  l o c a l  winds d i d  not  seem t o  b e  s t r o n g  
enough to cause t h e  upwelling and SST changes t h a t  were observed. 
oceanographers have i d e n t i f i e d  an underwater wave c a l l e d  a Kelvin w a v e  
which c r o s s e s  t h e  e n t i r e  A t l a n t i c  Ocean, causing s u b s t a n t i a l  r e g i o n a l  
changes i n  ocean temperatures  t h a t  m o v e  polewards along t h e  Af r i can  coas t ,  
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Figure  10.--Summary of area models f o r  sk ip j ack  tuna c a t c h  p e r  u n i t  e f f o r t  
(CPUE) i n  t h e  e a s t e r n  t r o p i c a l  A t l a n t i c .  I n  each model area, wind stress 
and lo r  sea s u r f a c e  temperature (SST) c o n t r i b u t e d  most t o  p r e d i c t i n g  CPUE. 
Changes from warmer (W) o r  c o l d e r  (C) water  2 weeks (t-1) o r  4 weeks (t-2) 
beforehand l e d  t o  t h e  b e s t  ca t ch  rates (CPUE). (Roy Mendelssohn) 
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Mendelssohn asked why tuna should follow changes i n  t h e  SST? Previous 
evidence shows t h a t  t h e  upwell ings a s soc ia t ed  w i t h  such temperature  changes 
a r e  r i c h  wi th  plankton and o t h e r  prey items. Therefore ,  t h e  tuna  are 
probably fol lowing t h e i r  food sources  which are  a s s o c i a t e d  w i t h  temperature 
boundaries and upwelling. 
c a t c h  rate changes are caused by t h e  t i m e  r equ i r ed  f o r  t h e  plankton and 
prey items t o  respond t o  t h e  upwell ing of n u t r i e n t s .  F i r s t ,  t h e  plankton 
blooms, t hen  prey items f e e d  on t h e  high levels of plankton, and t h i s ,  i n  
t u r n  a t t r a c t s  t h e  tunas.  A r e c e n t  tagging study i n  t h e  Gulf of Guinea 
seems t o  confirm t h a t  tuna a c t u a l l y  follow t h e  p rogres s ion  of changing SST 
from area t o  area. 

The l a g  per iods between temperature  changes and 

The Gulf of Guinea f i n d i n g s  appear t o  confirm Secke l ' s  hypothesis  
about ca t ches  i n  H a w a i i  responding t o  physical  oceanographic cond i t ions ,  
r a t h e r  t h a n  t o  Rothschi ld 's  hypo thes i s  about y e a r  classes. 
s i m i l a r  throughout t h e  world and it would be very s u r p r i s i n g  i f  sk ip j ack  
tuna i n  Hawaii were in f luenced  by ve ry  d i f f e r e n t  f a c t o r s .  
noted t h a t  t h e r e  was ano the r  s t r o n g  E l  Nigo i n  1982 and s i n c e  1976 t h e r e  
has been an o v e r a l l  warming t r e n d  throughout t h e  P a c i f i c .  I t  i s  as i f  a 
change i n  "regime" i s  t a k i n g  p l a c e  which may h e l p  e x p l a i n  why t h e  l a r g e  
s i z e - c l a s s e s  have no t  r e tu rned .  Unfortunately.  i t  i s  no t  c l e a r  whether t h e  
tuna have j u s t  moved elsewhere o r  whether t h e i r  r ep roduc t ion  and 
m o r t a l i t y  have been fundamentally changed. 

Tuna are very 

Mendelssohn a l s o  

Dennis H. King: "World Tuna Markets and the 
Pacific Fishery." 

King d i scussed  t h r e e  a s p e c t s  of t he  g loba l  t u n a  market; 1) S t a t u s  of 
world tuna f i s h e r i e s  product ion;  2) Desc r ip t ion  of t h e  f a c t o r s  l e a d i n g  t o  
the c u r r e n t  b l eak  marketing s i t u a t i o n ;  and 3 )  I n v e s t i g a t i o n  of 
o p p o r t u n i t i e s  i n  t h e  c u r r e n t  marketing environment. 

King began w i t h  a d e p i c t i o n  of t h e  "migration of dead f i sh , ' '  i.e., t h e  
movement of tuna from h a r v e s t e r  t o  cannery (Fig. 11 ) .  In  gene ra l ,  70% of 
the world 's  tuna (and 85% of t h e  wor ld ' s  s k i p j a c k  tuna)  is caught i n  t h e  
P a c i f i c .  P a c i f i c  tuna goes p r i m a r i l y  t o  P a c i f i c  r i m  canne r i e s ,  a l though 
e a s t e r n  t r o p i c a l  P a c i f i c  tuna goes t o  European, Pue r to  Rican. Mexican. and 
African canneries ,  and western P a c i f i c  tuna goes t o  Thailand, Japan, and 
t h e  Ph i l ipp ines .  Therefore,  H a w a i i  i s  e s s e n t i a l l y  on t h e  back door of a 
western f i s h e r y  which f a c e s  west f o r  i ts  sales and on t h e  back door of an 
e a s t e r n  f i s h e r y  which f a c e s  east. There seemed t o  have been more 
o p p o r t u n i t i e s  f o r  H a w a i i  as a s t a g i n g  s t a t i o n  when t h e r e  were canne r i e s  on 
t h e  west coas t  of t h e  United S t a t e s  packing tuna from t h e  wes te rn  P a c i f i c ,  
bu t  t h i s  i s  no longe r  t h e  case. 

The t o t a l  world market f o r  t u n a  i s  approximately 1.8 m i l l i o n  s h o r t  
t o n s  (Table 2). The United S t a t e s  consumes 37% of t h e  t o t a l  tuna supply 
but  accounts f o r  a s i g n i f i c a n t l y  higher  percentage of t h e  world tuna t r a d e ,  
because a cons ide rab le  p o r t i o n  of t h e  "supply" produced in s m a l l  indigenous 
f i s h e r i e s  meets l o c a l  needs but  does not  e n t e r  t h e  world market. Once 
n a t i o n a l  market s h a r e s  are a d j u s t e d  t o  t a k e  i n t o  account a c c e s s i b i l i t y ,  one 
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Table 2.--World supply of tuna.  (Dennis M. K i n g )  

CANNED TUNA PRODUCERS 
(Raw Weight; thousend metric tonnes) 

1984 
NATION 1980 1981 1982 1983 - 1984 SHARE - 

United S t a t e s  
Japan 
I t a l y  
Thailand 
France 
Spain 
Ivory C o a s t  
Philippines 
Mexico 
T a i w a n  
Ecuador 
Others 

550 
190 
96 

50 ' 
86 
36 
22 
30 

10 
1 06 

9? 

w 

574 
222 
98 
16 
46 
80 
52 
36 
40  
28 
24 

140 

492 
226 
96 
30 
60 
74 
58 
38 
26 
22 
22 

130 

536 
234 
104 

56 
70 
64 
52 
48 
22 
30 
14 

148 

550 
248 
118 
118 
76 
60 
46 
46 
44 
26 
24 

198 

35.4% 
16. @$ 
7.6% 
7.6s 
4.9% 
3.9%. 
3.0% 
3.0% 1 

2.8% 
1.7% 
1.5% 

12.7% 

TOTAL 1116 1356 1274 1380 1554 100.0% 

* Less than 500 tonnes. SOURCE! FA0 FISHDAB 

must have s i g n i f i c a n t  r e s e r v a t i o n s  about J apan  and Europe as market 
opportuni t  ies. 

P r i c e s  i n  t h e  United S t a t e s  t end  t o  d r i v e  t h e  world market and 
eva lua t ing  U.S. consumption pe r  c a p i t a  i s  extremely important i n  
understanding t h e  market (Pig. 12). The 1982 d i p  i n  p e r  c a p i t a  consumption 
had dramatic impacts on world p r i c e s .  Each 1/10 l b  (45 g )  per  c a p i t a  
consumption i n  t h e  United S t a t e s  r e p r e s e n t s  22 m i l l i o n  l b  (10 m i l l i o n  kg) 
of tuna (916,000 c a s e s  o r  $36 m i l l i o n  i n  wholesale  va lue ) .  The 1982 
r educ t ion  i n  consumption meant t h a t  20,000 t o n s  of raw/frozen t u n a  were 
a v a i l a b l e  on t h e  world market. 

The growth of U.S. consumption of f r e sh - f rozen  tuna h a s  been 
s u b s t a n t i a l  bu t  p o t e n t i a l  of t h i s  market i s  n o t  as g r e a t  as has  been 
reported.  
1,000 l b  (460 kg) of product.  I f  you assume a p o r t i o n  of f i s h  i s  1/2 l b  
(230 g )  t hen  t h e r e  are 2.000 s e r v i n g s  p e r  ton.  To d i s t r i b u t e  5.000 t o n s  of 
sk ip j ack  tuna (Hawaii level of product ion)  i m p l i e s  a dramatic  i n c r e a s e  01: 
s u b s t i t u t i o n  i n  consumption. i.e.. 10 m i l l i o n  new s k i p j a c k  tuna  p o r t i o n s  o r  
dinners.  

If you t a k e  a t o n  of r a w  tuna and assume a 50% y i e l d ,  t h e r e  i s  

King concluded t h a t  a t t empt s  t o  market f r e s h  s k i p j a c k  t u n a  would 
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Figure 12 .--Per c a p i t a  consumption of tuna. 
(Dennis M. King) 

be faced w i t h  a r e l a t i v e l y  small i n i t i a l  market and wi th  d i r e c t  competit ion 
from west coas t  t u n a  fishermen and t h e  promotion of a lbacore.  

The Japanese market appears  t o  be even more l i m i t e d .  J a p a n ' s  tuna 
exports  were 69% sk ip jack  tuna  whereas t h e i r  imports  were only 49%. 
may be worth i n v e s t i g a t i n g  is t h a t  50% of t h e  s k i p j a c k  tuna i n  Japan ends 
up i n  d r i e d  form (katsuobushi)  which may provide a market n i che  f o r  H a w a i i  
producers. 

What 

The European market is dominated by t h e  sou the rn  c o u n t r i e s  (France, 
I t a l y ,  and Spain) which consume 70% of a l l  tuna i n  Europe. 
B r i t i s h  market and markets i n  n o r t h e r n  Europe are inc reas ing ,  bu t  t h e s e  
markets are g e n e r a l l y  ve ry  s m a l l .  
ob t a in ing  most of t h e i r  product from French c a n n e r i e s  i n  Africa.  
p a r t i c u l a r l y ,  t h e  French are n e t  e x p o r t e r s  of s k i p j a c k  tuna, t r a d i n g  f o r  
ye l lowf in  tuna  when poss ib l e .  Most of I t a l y ' s  canned pack is  from l a r g e  
ye l lowf in  tuna. 
t a r i f f s .  
are not considered promising. 

People say t h e  

The l a r g e  markets i n  sou the rn  Europe are 
More 

There a re  a l s o  s u b s t a n t i a l  European economic community 
In summary, t h e  p r o s p e c t s  f o r  expor t  of s k i p j a c k  tuna t o  Europe 

In  1979-80, t h e  canners  n o t i c e d  t h a t  t h e r e  w a s  going t o  be a g l u t  of 
t u n a  h a r v e s t i n g  capac i ty ,  and so they s h i f t e d  out of long-term c o n t r a c t s  
w i t h  v e s s e l s  and began t o  s e l l  t h e i r  own v e s s e l s .  While they d i d  t h i s ,  
they t r i e d  t o  l e t  t h e  p r i c e  of r a w ,  f rozen  t u n a  rise t o  t h e  p o i n t  where 
t h e s e  newly independent vessel owners could succeed f i n a n c i a l l y .  
T r a n s f e r r i n g  t h e  inc reased  c o s t s  t o  consumers meant t h a t  t h e  re ta i l  p r i c e  
Of canned tuna exceeded $1 a can. 
canned tuna,  p a r t i c u l a r l y  because b o t h  t h e  p r i c e  of s u b s t i t u t e s  and t h e  
level of personal  d i sposab le  income had decl ined.  
t h e  p r i ce ,  but by t h a t  po in t ,  r e t a i l e r s  had discovered t h a t  a l though a t  $1 

Consumers r e s i s t e d  t h e  p r i c e  i n c r e a s e  on 

The canners t r i e d  t o  c u t  
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a can t h e  q u a n t i t y  so ld  decl ined,  t h e i r  p r o f i t  margin was g r e a t e r .  
Therefore,  retailers kept  p r i c e s  h igh  wh i l e  a l lowing  t h e  volume of 
canned t u n a  sales t o  diminish.  

t h e i r  

A t  t h e  same time, t h e r e  were extreme exchange rate d i f f e r e n c e s  between 

These f avorab le  exchange rates and h igh  r e t a i l  p r i c e s  made 
United S t a t e s  d o l l a r s  and f o r e i g n  cu r renc ie s ,  p a r t i c u l a r l y  t h e  Thai land 
currency. 
cond i t ions  p e r f e c t  f o r  f o r e i g n  canners  t o  e n t e r  t h e  market. 
meantime, some of t h e  i n s t i t u t i o n a l  buyers discovered t h a t  t h e  q u a l i t y  of 
f o r e i g n  pack w a s  q u i t e  acceptable .  
t o  move down, and t h i s  w a s  r e f l e c t e d  i n  ex-vessel p r i c e s .  The v e s s e l s  
became more e f f i c i e n t .  c u t t i n g  back on crew shares .  bu t  it w a s  b a s i c a l l y  
t o o  la te  f o r  both U.S. v e s s e l s  and U.S. supply. 

I n  t h e  

Eventually t h e  r e t a i l  p r i c e  began 

A s  a s u b s i d i a r y  f a c t o r ,  King noted t h e  c o u n t e r c y c l i c a l  behav io r  of 
insurance rates and t h e  prime i n t e r e s t  rate. 
t h e  insurance companies were eager  t o  o b t a i n  premiums f o r  investment.  
soon as i n t e r e s t  ra tes  decl ined,  premiums inc reased  (Pig. 13). This has 
had a severe impact on purse s e i n e  tuna vessels. 

As i n t e r e s t  rates inc reased ,  
As 

CHANGE I N  BAS IC F 1 SF1 I NG COST 
( 1 9 7 5  = 100) 
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Figure 13.--Fishing c o s t  i n d i c e s ,  1975-85. (Dennis M. King) 
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King considered t h e  p rospec t s  f o r  H a w a i i  s k i p j a c k  tuna i n  e i t h e r  t h e  
r a w  o r  canned f i s h e r y  t o  be poor because of t h e  b a s i c  s t r u c t u r a l  change i n  
t h e  world tuna indus t ry .  Although t h e  p r o f i t  s i t u a t i o n  has  been poor over 
t h e  p a s t  5 years ,  t h e r e  is a l s o  no i n d i c a t i o n  it w i l l  g e t  b e t t e r  soon. The 
only o p t i o n s  which are a v a i l a b l e  invo lve  bold s t e p s  wi th  good coord ina t ion  
such as breaking away from t h e  t r a d i t i o n a l  6.5 oz (185 g) canned pack and 
developing a s p e c i a l t y  pack and a market f o r  it. Some knowledgeable people 
b e l i e v e  t h a t  t h e  r ecen t  d i s r u p t i o n  i n  U.S. product ion has l e f t  small niches 
f o r  such s p e c i a l t y  packs, i.e., t hose  markets t o o  small f o r  t h e  b i g  canners 
t o  explore.  

Domestic annual product ion of 10.000 tons  of s k i p j a c k  tuna would 
c r e a t e  5,000 t o n s  of product,  i .e..  480,000 c a s e s  of 6.5 oz (185 g) cans. 
King concluded t h a t  i f  Hawaii producers developed a s p e c i a l t y  pack 
e x p l o i t i n g  t h e  H a w a i i  mystique t h e  way t h e  Alaska f i s h e r i e s  have done wi th  
t h e i r  product,  then a well-packed, high-qual i ty  aku pack s o l d  i n  6-packs 
wi th  d i s t i n c t i v e  markings and marketed f o r  under $10 ($1.67 pe r  can) might 
be a p o s s i b i l i t y .  

DISCUSSION SUMMARY: Worldvide Influences on Hawaii's ALu Industry 

The d i scuss ion  w a s  cha i r ed  by David Doulman. H e  opened t h e  d i scuss ion  
wi th  t h e  obse rva t ion  t h a t  t h e  economic r e p o r t s  dash some hopes t h a t  t h e  
tuna canning i n d u s t r y  can p u l l  o u t  of i t s  c u r r e n t  depression. and he 
concurred t h a t  t h e  i n d u s t r y  has gone through a fundamental s t r u c t u r a l  
change. 

A boat  owner remarked t h a t  d e s p i t e  a l l  t h e  n i c e  words, a whole day of 
news as depressing as t h a t  i n  t h e  morning's t a l k s  w a s  more t h a n  h e  could 
s tand,  s i n c e  i t  a l l  seemed t o  be a way of saying he would go broke. 

Tag Recoveries 

An i n i t i a l  ques t ion  chal lenged t h e  a s s e r t i o n  t h a t  t h e  25 t a g  
r e c o v e r i e s  i n  H a w a i i  from releases i n  t h e  e a s t e r n  P a c i f i c  implied t h a t  
sk ip j ack  tuna migrat ion t o  H a w a i i  was i n f r e q u e n t  and unimportant t o  t h e  
Hawaiian s tock.  It w a s  asked how many t a g  r e t u r n s  were expected. Kearney 
r e p l i e d  t h a t  t o t a l  t a g  r e t u r n s  range up t o  14% (average 6%) i n  t h e  western 
P a c i f i c  and up t o  70% i n  t h e  e a s t e r n  P a c i f i c .  Recoveries vary depending on 
f i s h i n g  i n t e n s i t y .  When e x p l o i t a t i o n  is  heavy. many t a g s  may be recovered 
soon a f t e r  release. 
7,000 tagged f i s h ,  50% of which w e r e  recovered i n  t h e  e a s t e r n  P a c i f i c .  The 
high rate of n a t u r a l  m o r t a l i t y  imp l i e s  t h a t  < lo% of s k i p j a c k  t u n a  tagged i n  
t h e  e a s t e r n  P a c i f i c  could be expected t o  even s u r v i v e  t h e  15 months 
r equ i r ed  to reach H a w a i i  ( i f  they came he re )  and once here. recovery w a s  
dependent on f i s h i n g  i n t e n s i t y .  
l o s s  of t a g s  adds t o  v a r i a b i l i t y  and unce r t a in ty .  
most of t h e  Hawaiian r e c o v e r i e s  were h e a v i l y  e x p l o i t e d  i n  t h e  area where 
they  were tagged, y e t  t h o s e  f i s h  t h a t  d id  make i t  t o  H a w a i i  a f t e r  t h i s  
heavy e x p l o i t a t i o n  w e r e  caught du r ing  one of t h e  b e s t  y e a r s  of s k i p j a c k  
t u n a  f i s h i n g  i n  H a w a i i  (1976). implying t h a t  heavy e x p l o i t a t i o n  i n  t h e  
e a s t e r n  P a c i f i c  w a s  not  d e t r i m e n t a l  t o  H a w a i i ' s  f i s h e r y .  

Most of t hose  25 r e c o v e r i e s  i n  H a w a i i  came from j u s t  

. 

An unknown rate of t agg ing  m o r t a l i t y  and 
The f i s h  r e s p o n s i b l e  f o r  
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It was noted t h a t  almost a l l  t h e  t agg ing  d a t a  on t h e  wes te rn  and 
c e n t r a l  P a c i f i c  are from t h e  sou th  and t h a t  t h e r e  have been no v i a b l e  
sk ip j ack  tuna t agg ing  s t u d i e s  i n  t h e  waters between H a w a i i  and Japan. 
a l though a few t a g s  have been recovered i n  H a w a i i  from r e l e a s e s  t o  t h e  
w e s t .  Kearney repeated h i s  opinion. based on South P a c i f i c  t agg ing  
s tud ie s .  t h a t  it i s  proximity of d i f f e r e n t  areas t h a t  determines t h e  degree 
of competit ion between s k i p j a c k  t u n a  f i s h e r i e s  i n  t h o s e  areas. It w a s  a l s o  
s t a t e d  t h a t  mobile f i s h e r i e s  t h a t  can sea rch  a wide area surrounding a 
s t a t i o n a r y  f i s h e r y  w i l l  be more l i k e l y  t o  have an  impact on t h e  s t a t i o n a r y  
f i s h e r y .  

Kearney c l a r i f i e d  t h e  term "turnover." c i t e d  as being 3 m i l l i o n  t o n s  
of s k i p j a c k  tuna p e r  y e a r  and 16% p e r  month. 
which t h e  populat ion i s  renewing i t s e l f  due t o  n a t u r a l  deaths ,  
reproduction, recrui tment .  and growth. Th i s  estimate w a s  f o r  t h e  area of 
t h e  SPC and it was s t a t e d  t h a t  t h i s  amount could b e  caught w i thou t  doing 
any h a m  t o  t h e  s tock.  Kearney s a i d  t h a t  it would b e  v i r t u a l l y  impossible  
t o  damage t h e  s k i p j a c k  t u n a  r e source  i n  t h e  long term through any f e a s i b l e  
ra te  of e x p l o i t a t i o n  because they are e s s e n t i a l l y  l i k e  cockroaches: they 
reproduce r ap id ly  and t h e  j w e n i l e s  are d i spe r sed  widely. 

H e  de f ined  i t  as t h e  rate a t  

Japan's Skipjack Tuna Industry 

Next, t h e r e  w a s  d i s c u s s i o n  of why Japan r e g u l a t e s  pu r se  s e i n e  v e r s u s  
pole-and-line capac i ty  -by r e q u i r i n g  r educ t ion  of t h e  l a t t e r  t o  match 
i n c r e a s e s  i n  t h e  former when t h e r e  i s  no evidence t h a t  t h e s e  f i s h e r i e s  
impact each o the r  o r  t h e  s tock.  The reasons w e r e  s a i d  t o  be t h e  
maintenance of employment and of a s t a b l e  supply of f i s h .  
s e g r e g a t i o n  of t h e  f i s h e r i e s .  through government p o l i c y  and t h e  c o n s t r a i n t s  
of b a i t i n g  operat ions,  h e l p s  t o  prevent  t h e  f l e e t s  from a f f e c t i n g  each 
o t h e r ' s  catch.  

S p a t i a l  

It was pointed out t h a t  t h e  i n t e r n a l  p o l i t i c s  of Japanese f i s h e r y  
a s s o c i a t i o n s  has a l o t  t o  do w i t h  t h e  ba l anc ing  between t h e  number of purse 
s e i n e r s  and pole-and-line boats .  "he Japan F i s h e r i e s  Agency, Ltd.  has  been 
s u c c e s s f u l  a t  keeping t h e  competing i n t e r e s t s  happy. 
a s s o c i a t i o n s  take c a r e  of t h e  people  t h a t  own t h e  b o a t s  p r e t t y  w e l l  so t h a t  
they don ' t  s u f f e r  r e a l l y  t e r r i b l e  economic damage. There are programs 
w i t h i n  t h e  Government of Japan t o  do what they c a l l  "harmonize" t h e  system. 
t a k i n g  c a r e  of t h e  owners w h i l e  unemployed f ishermen g e t  b e n e f i t s  from t h e  
s o c i a l  s e r v i c e  system. 

The Japanese  f i s h e r y  

Tuna Markets 

The d i scuss ion  turned t o  marketing. It w a s  noted t h a t  impor t s  t o  
Japan are increasing.  e s p e c i a l l y  from Korea. and t h a t  t h e  d o l l a r  
deva lua t ion  i n c r e a s e s  t h e  p o t e n t i a l  f o r  American e x p o r t s  t o  Japan. 
The Japanese t r a d i n g  f i r m s  are buying boa t loads  of tuna on a n e g o t i a t e d  
basis .  and less  f i s h  i s  going through t h e  a u c t i o n s .  The hope w a s  expressed 
t h a t  t h i s  could r e p r e s e n t  a chance f o r  f o r e i g n e r s  t o  p e n e t r a t e  t h e  Japanese 
market. However,  i t  was a l s o  noted t h a t  t h e  Japan  Tuna Assoc ia t ion  r e c e n t l y  
r e s t r i c t e d  imports. and t h a t  ve ry  l i t t l e  of J a p a n ' s  tuna imports  are 
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sk ip j ack  tuna. and t h a t  i s  mostly dr ied.  Most tuna be ing  purchased by t h e  
Japanese t r a d i n g  houses from Korea i s  from f l e e t s  f i nanced  by t h o s e  same 
houses. and r e p r e s e n t s  a r e t u r n  on l a r g e  investments  i n  f o r e i g n  l o n g l i n e r s  
made about 10 y e a r s  ago. The o p p o r t u n i t i e s  i n  t h e  Japanese t u n a  market are 
g r e a t e s t  f o r  t una  o t h e r  t h a n  s k i p j a c k  tuna. For example, t h e  A u s t r a l i a n s  
have succeeded i n  marketing sashimi grade sou the rn  b l u e f i n  tuna. Thunnus 
maccoyii. and ye l lowf in  tuna through proper handl ing.  

No one answered a q u e s t i o n  on how t h e  new impor t s  of f l a sh - f rozen  aku 
from Japan w a s  impacting t h e  l o c a l  market. 

King pointed out  t h a t  Hawaii's f i s h e r y  produces only a q u a r t e r  of a 
percent  of t h e  world 's  supply of sk ip j ack  tuna. s o  t h a t  small changes i n  
t h e  e a s t e r n  and western P a c i f i c  f i s h e r i e s  a f f e c t  t h e  l o c a l  i n d u s t r y  
commercially ( i .  e. , t h e  v i a b i l i t y  of a l o c a l  cannery. t h e  o p p o r t u n i t i e s  f o r  
export)  even i f  they don ' t  a f f e c t  t h e  f i s h  populat ion.  
o p p o r t u n i t i e s  f o r  i n c r e a s i n g  t h e  l o c a l  f r e s h  aku market and f o r  developing 
s p e c i a l t y  products l o c a l l y  may be somewhat independent from t h e  world 
market. i t  was s t a t e d  t h a t  t h e  opportuni ty  t o  market f resh-frozen aku on 
t h e  mainland w a s  s m a l l  due t o  consumer p re fe rence  f o r  f r e s h  t u n a  t h a t  don't  
t a s t e  as f i s h y  ( i . e . ,  albacore.  Thunnus alalunga.  which i s  being 
aggres s ive ly  marketed). 
mainland U.S. market absorbing thousands of t ons  of s k i p j a c k  tuna from 
H a w a i i  a t  anything except t h e  cannery p r i c e  c o n t r o l l e d  by t h e  world market. 

Although t h e  

King concluded t h a t  t h e r e  was no chance of t h e  

Fue l  P r i c e s  I 

The i d e a  w a s  put forward t h a t  t h e  E l  Nizo i n  1972 and 1973 caused 
dec reases  i n  t h e  s k i p j a c k  tuna populat ion and t h e n  t h e  o i l  p r i c e  shock of 
1973 caused such f i n a n c i a l  d i s t r e s s  t o  t h e  b o a t s  t h a t  t h e  f l e e t  h a s  never 
r e c w e r e d .  Two p o s s i b l e  responses  t o  inc reased  f u e l  p r i c e s  were mentioned. 
People may c u t  down on t h e  amount of f i s h i n g  they do, o r  they t r y  t o  
ma in ta in  t h e i r  income, s o  t h a t  as t h e i r  c o s t s  go up they tend t o  f i s h  
ha rde r  and t r y  t o  make more money. 
ha rde r  may i n c r e a s e  c o s t s  w e n  f u r t h e r  due t o  i n c r e a s e d  needs f o r  
maintenance. 
f i s h i n g  e f f i c i e n c y .  

In  t h e  l a t t e r  case,  d r i v i n g  t h e  boat  

This  could cause a d e c l i n e  i n  e f f e c t i v e  f i s h i n g  e f f o r t .  o r  

Non t rad i t i ona l  markets were a g a i n  c i t e d  as a n  a n t i d o t e  t o  t h e  bleak 
out look of t h e  economic s i t u a t i o n .  
f ishermen could drop dead f i s h  on t h e  dock and hope somebody else would 
make it worthwhile are Over. 
t h e  fishermen t o g e t h e r  t o  t a k e  a bold s t e p  i n  a new area. and t r y i n g  t o  
minimize t h e  r i s k  t h a t  t h e  p rocesso r s  and h a r v e s t e r s  make f o r  each other .  

It w a s  s t a t e d  t h a t  t h e  days when 

Emphasis w a s  placed on coordinat ion:  g e t t i n g  

Japanese Fishing Around H a w a i i  

The magnitude of t h e  Japanese catch along t h e  Northwestern Hawaiian 
I s l a n d s  0W"WH) and t h e  s i z e  of t h e  f i s h  being caught t h e r e  w e r e  brought up. 
Published Japanese b a i t b o a t  l a n d i n g s  f o r  t h e  NWHI through 1977 were c i t e d  
as showing i n c r e a s i n g  catches.  Shomura noted t h a t  s i n c e  1980. t h e  Japanese 
have not publ ished any d a t a  i n  d e t a i l .  Japanese r e p r e s e n t a t i v e s  were 
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i n v i t e d  t o  t h e  workshop and information was s o l i c i t e d  from p rev ious ly  
h e l p f u l  sources  i n  Japan w i t h  no r e s u l t .  Shomura noted t h e  i n t e r e s t i n g  
correspondence between t h e  dramatic drop i n  H a w a i i ' s  c a t ch  from 1973 t o  t h e  
present  and t h e  i n i t i a t i o n  and i n c r e a s e  of Japanese f i s h i n g  i n  t h e  NWHI 
dur ing t h a t  t i m e .  The Japanese c a t c h  i n  Hawaii 's f i s h e r y  conse rva t ion  zone 
has  exceeded Hawaii's c a t c h  s i n c e  1976. 

The s i z e  of t h e  f i s h  caught by Japan w a s  no t  known t o  anyone p resen t  
b u t  i t  w a s  suggested t h a t  when U.S. Coast Guard personnel board Japanese 
b a i t b o a t s  f o r  v i o l a t i o n s  of t h e  f i s h e r y  management p l a n  on mahimahi. 
Coryphaena spp. . and ono. Acanthocybium so landr i .  they keep t h e i r  eyes  open 
f o r  t h e  s i z e  of t h e  s k i p j a c k  tuna.  

Environmental Influences 

The impact of emi ronmen ta l  changes on t h e  H a w a i i  aku popu la t ion  was 
discussed. It was s t a t e d  t h a t  t h e  l a s t  3 y e a r s  r ep resen t  t h e  worst  drought 
i n  Hawaii's w r i t t e n  h i s t o r y .  and t h a t  t h i s  could a f f e c t  nearshore 
product ion of food fo r  aku. s i n c e  i n  p l aces  l i k e  Oregon, they 've c o r r e l a t e d  
high r a i n f a l l  stream d i scha rges  wi th  bumper Dungeness c r a b  ca t ches  f o r  15 
years .  The m u l t i p l i c i t y  of f a c t o r s  t h a t  could have an impact on aku s tocks  
and t h e  d i f f i c u l t y  i n  quan t i fy ing  those  impacts was brought ou t  i n  
d i s c u s s i o n  of t h e  E l  Nifio. 
E l  Nico events  and H a w a i i  aku catches.  
even t s  and t h e  s t r o n g  ant i -El  Nico fol lowing t h e  1982-83 E l  Niao caused 
abnormally dry weather  from Hawaii through K i r i b a t i .  
experienced t h e  wors t  sk ip j ack  tuna y e a r s  i n  t h e i r  c o a s t a l  f i s h e r y ,  
suggest ing t h a t  t h e r e  was a s t r o n g  impact by t h e  drought. 

No s i g n i f i c a n t  c o r r e l a t i o n s  w e r e  found between 
R a i n f a l l  i s  a f f e c t e d  by t h e s e  

K i r i b a t i  subsequently 

The problem i n  a s s ign ing  causes for d e c l i n e s  i n  c a t c h  w a s  i l l u s t r a t e d  
by t h e  suggest ion t h a t  people i n  K i r i b a t i .  knowing t h a t  an  expanded purse 
s e i n e  f i s h e r y  w a s  going on around them, might b e  ve ry  qu ick  t o  blame t h e  
l a c k  of aku on t h e  purse s e i n e r s ,  r a t h e r  t h a n  on t h e  drought. It may be 
t h a t  t h e r e  w a s  some impact by t h e  purse s e i n e r s  b u t  t h e r e  was c e r t a i n l y  
t h e  worst  drought i n  h i s t o r y  as wel l .  The t e s t  of any exp lana t ion  f o r  t h e  
cause of events  i s  i n  see ing  i f  t h e  a s s o c i a t i o n  (i.e., drought and low 
ca tches )  can s e r v e  as a p r e d i c t o r  (i.e.. when t h e  drought goes away, t h e  
ca t ches  w i l l  i n c r e a s e ) .  

Impacts on H a w a i i  

"he g i s t  of t h e  morning's t a l k s  w a s  summarized by a l o c a l  aku f i s h i n g  
i n d u s t r y  r e p r e s e n t a t i v e  who s a i d  t h a t  t h e  l o c a l  aku i n d u s t r y  should b e  
able t o  succeed s i n c e :  1) There i s  p len ty  of sku out t h e r e ;  2) t h e  e a s t e r n  
and western P a c i f i c  f i s h e r i e s  have no impact on t h e  H a w a i i  f i s h e r y :  and 3) 
t h e  l o c a l  f i s h i n g  i n d u s t r y  has no e f f e c t  on i t s  own f i s h e r y  resources .  The 
i n d u s t r y  r e p r e s e n t a t i v e  t h e n  asked i f  he could have t h e  backing of t h e  
s c i e n t i f i c  community. i n  wr i t i ng .  and signed. so t h a t  he could approach 
l o c a l  bankers, l e g i s l a t u r e s ,  and so f o r t h ,  and say "we have a r e source  out 
t h e r e  t h a t  can b e  exp lo i t ed .  " 
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There was some j o k i n g  about t h i s  and t h e  i n d u s t r y  r e p r e s e n t a t i v e  w a s  
asked i f  he meant t o  have t h e  s ta tement  "cosigned." H o w e v e r .  a n  o b j e c t i o n  
w a s  r a i s e d  t h a t  t h i s  summary ignored t h e  impact of worldwide f i s h e r i e s  on 
marketing. even i f  t h e r e  was no impact on l o c a l  s tocks .  The response was 
t h a t  t h i s  d i d n ' t  i n f l u e n c e  t h e  l o c a l  market and i n  any case  t h a t  w a s  
another  sub jec t .  

Focusing on why Hawaii's f l e e t  i s  ca t ch ing  fewer f i sh .  it w a s  asked i f  
t h e  reasons were t h e  f u e l  c r i s i s .  f i s h i n g  c l o s e r  t o  shore. and maybe t h e  
fishermen not working as hard; and i f  t h e  r e source  i s  out t h e r e  b u t  not 
be ing  caught because of b a i t  problems. fuel.  and so f o r t h ,  wouldn't  t h i s  be 
an  i n c e n t i v e  f o r  our  l o c a l  f i n a n c i a l  i n s t i t u t i o n s .  and f o r  state,  l o c a l ,  
and f e d e r a l  people t o  h e l p  t h e  l o c a l  f i s h i n g  i n d u s t r y  i n  t h e  matter of 
g e t t i n g  b e t t e r  b a i t .  and he lp ing  t o  f inance  t h e  maintenance and even t h e  
purchase of new boa t s?  
conclusion. "he problem w a s  one of not knowing i f  t h e  f i s h  w e r e  ou t  t h e r e  
because t h e  fishermen only knew they weren't  c a t c h i n g  as much anymore. and 
t h a t  could be due t o  b o a t s  being i n  bad shape. f i s h i n g  c l o s e  t o  shore. e t c .  
The s c i e n t i f i c  community w a s  asked f o r  a f i rm  conc lus ion  on t h e  s t a t u s  of 
t h e  resource. t o  s o l v e  t h e  dilemma over whether t h e  l a c k  of f i s h  was due t o  
changes i n  t h e  s t o c k  o r  changes i n  f i s h i n g  ope ra t ions .  

The group w a s  asked i f  i t  would endorse t h i s  

I n  d i scuss ing  t h e  p o s s i b l e  impact of o t h e r  f i s h e r i e s  on t h e  l o c a l  
sk ip j ack  tuna stock. Kearney mentioned t h a t  t h e  conclusion of l i t t l e  impact 
from t h e  e a s t e r n  and wes te rn  P a c i f i c  f l e e t s  d id  not  i n c l u d e  c o n s i d e r a t i o n  
of t h e  Japanese c a t c h  i n  t h e  Northwestern Hawaiian I s l a n d s  o r  t h e  g i l l  n e t  
f i s h e r y  o p e r a t i n g  no r th  of H a w a i i .  Because of high n a t u r a l  mor t a l i t y .  t h e  
c l o s e r  a f i s h e r y  i s  t o  H a w a i i  and t h e  c l o s e r  t h e  s i z e  of t h e  f i s h  t o  those 
be ing  caught i n  H a w a i i .  t h e  more l i k e l y  t h a t  f i s h e r y  i s  t o  have a major 
impact on our own. The disadvantage of being a s t a t i o n a r y  f i s h e r y  such as 
one based on an  is land.  surrounded by a mobile f i s h e r y  t h a t  c a t c h e s  f i s h  on 
i t s  way i n  and Out. w a s  a g a i n  emphasized. "he e a s t e r n  and wes te rn  P a c i f i c  
f i s h e r i e s  were s a i d  t o  poss ib ly  have some impact (perhaps several percent)  
b u t  Kearney r e i t e r a t e d  t h a t  t h i s  could never e x p l a i n  t h e  50% r e d u c t i o n  i n  
l o c a l  catches. and t h a t  t o  e x p l a i n  such r educ t ions  r e q u i r e d  l o o k i n g  c l o s e r  
t o  home. The i d e a  w a s  expressed t h a t  l a c k  of b a i t .  less hardy b a i t ,  f u e l  
pr ices .  and vessel age r e s t r i c t i n g  search areas and f o r c i n g  f i s h i n g  e f f o r t  
c l o s e r  t o  shore. t h e  tendency f o r  l a r g e r  f i s h  t o  be offshore.  t h e  tendency 
of FAD's t o  c o n s i s t e n t l y  a t t r a c t  small f i s h ,  and fishermen. and changes i n  
t h e  people doing t h e  f i sh ing .  a l l  have had a t  l eas t  as  much impact on local 
ca tches  as o t h e r  f i s h e r i e s  may have had. This  d o e s n ' t  n e c e s s a r i l y  mean t h e  
fishermen a r e n ' t  working as hard as before. no o f f e n s e  intended. i t  may be 
t h a t  t h e  e f f o r t  i s  not as e f f i c i e n t  as it once w a s .  

Boggs suggested t h a t  it should b e  p o s s i b l e  t o  document t h a t  t h e  type  
and q u a l i t y  of f i s h i n g  e f f o r t  have changed; t h a t  t h e  CPUE has  not  dec l ined  
i f  e f f o r t  i s  s t anda rd ized  t o  account f o r  changes i n  d i s t a n c e  from shore, 
s ea rch  t i m e ,  b a i t  a v a i l a b i l i t y ,  e t c .  Then t h e r e  would be s t r o n g  evidence 
t h a t  t h e  r e source  was st i l l  out t h e r e .  Current ly  t h e  only evidence shcws 
t h a t  t h e  ca t ch  has  declined. but  so f a r  no d a t a  on f i s h i n g  p a t t e r n s  o r  
c a t c h  p e r  u n i t  e f f o r t  were presented.  It w a s  hoped t h a t  t h i s  s u b j e c t  would 
be addressed i n  t h e  a f t e rnoon  ses s ion .  
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APRIL 30. 1986 AFTERNOON SESSION 

HAWAII'S SKIPJACK !CUNA INDUSTRY 

Robert A. Skillman: "Trends i n  Hawaii's Aku Production" 

Skil lman's  p r e s e n t a t i o n  w a s  based on a d r a f t  manuscr ipt  by Bert S. 
Kikkawa of t h e  SWFC Honolulu Laboratory which i s  an  update of t h e  l o c a l  
sk ip j ack  tuna  assessments  undertaken by Richard N. Uchida, SWFC Honolulu 
Laboratory,  i n  1967 and 1976. The h i s t o r i c a l  t r e n d  of recorded Hawaii 
landings  of sk ip j ack  tuna  (Fig.  14) shows a s teady  dec l ine .  The peak yea r  
w a s  i n  1965. 16 m i l l i o n  l b  (7,200 t )  of s k i p j a c k  t u n a  landed and t h e  low 
was i n  1983, only 2.5 m i l l i o n  l b  (1,100 t ) .  Since  1971-72, t h e r e  have been 
no y e a r s  w i t h  consecut ive  h igh  volumes. 
bu t  t h i s  w a s  no t  t e s t e d  formally.  

The t r e n d  shows a nega t ive  s l o p e  

The number of boa ts  i n  t h e  f i s h e r y  has  dec l ined  from 32 i n  1948 t o  20 
i n  1962, and by 1971 t h e  f l e e t  was down t o  15  boa ts .  
b o a t s  a v a i l a b l e  f o r  f i s h i n g  i n  1986, and several of t h e s e  are not i n  
opera t ion .  

There are only n ine  

Kikkawa i d e n t i f i e d  two classes of vessels  and c a l c u l a t e d  a 
s tandard ized  u n i t  of e f f o r t  t o  estimate t h e  t r e n d  i n  ca t ch  per day f i s h e d  
Over t h e  per iod.  The d a t a  show a similar t r e n d  t o  t h e  catch. i.e., a 
marked d e c l i n e  i n  t h e  p a s t  few y e a r s  (Fig.  15). bu t  t h e r e  i s  no apparent  
long-term dec l ine  i n  t h e  ca t ch  r a t e .  The h ighes t  c a t c h  rate w a s  i n  1965 a t  
7.300 l b  (3.3 t )  pe r  day f i shed ,  w i t h  ca t ch  ra tes  a t  6,600 l b  (3 t )  per  day 
f i s h e d  i n  t h e  e a r l y  1970's. 

Hawever. i f  a l l  f i s h i n g  e f f o r t  was measured w i t h  a s t anda rd ized  uni t .  
such as t h e  l a r g e r  f i s h i n g  vessels, then  t h e  d a t a  show a long-term d e c l i n e  
and a sha rp  drop i n  t h e  l as t  2 y e a r s  (Fig.  16) .  These measures do not 
measure q u a l i t a t i v e  changes i n  f i s h i n g  e f f o r t  over  t h e  period. a problem 
which had been i d e n t i f i e d  i n  t h e  earlier d i scuss ion  a t  t h e  workshop. 

A p l o t  of t h e  estimates of t o t a l  c a t c h  and CPUE shows a s t r o n g  
c o r r e l a t i o n  between t h e  t w o  measures. so t h a t  t h e  c a t c h  i s  a f u n c t i o n  of 
the dens i ty  of s k i p j a c k  t u n a  i n  t h e  f i s h e r y  (Fig. 17).  
t y p i c a l  occurrence i n  most f i s h e r i e s .  

Th i s  i s  not  a 

Skillman concluded w i t h  a b r i e f  comment on b a i t f i s h  which w a s  t h e  
t o p i c  of a previous  workshop. 
s a r d i n e  beginning i n  1971-72, i nc lud ing  i ts  l a r g e s t  r epor t ed  use i n  1982 
based on t h e  r epor t ed  s ta t is t ics .  Also noted w a s  a h igher  occurrence  of 
o t h e r  b a i t f i s h  i n  t h e  f i s h e r y ,  r ep lac ing  t o  a degree  t h e  s t i l l  dominant 
nehu. 
h a s  now almost completely ceased. 
15 y e a r s  ago when n igh t  b a i t i n g  w a s  most important.  

The d a t a  show t h e  r i s i n g  importance of t h e  

The ba i t  f i s h e r y  i s  almost e n t i r e l y  a day f i she ry ,  as n i g h t  f i s h i n g  
This  r e p r e s e n t s  q u i t e  a change from 

The h igh  po in t  i n  ba i t  usage i n  t h e  recent  p e r i o d  w a s  40,000 buckets  
of ba i t  i n  t h e  e a r l y  1970's. compared t o  16,000 buckets  i n  1983. There has  
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Figure 14.--Histor ical  t rend  of  H a w a i i  sk ip j ack  tuna 
landings .  (Bert  S .  Kikkawa and Robert A. Skillman) 
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Figure 16.--Standardized e f f o r t  a n a l y s i s  of H a w a i i  sk ip j ack  
tuna  landings .  (Ber t  S. Kikkawa and Robert A .  Skillman) 
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ca t ch  per u n i t  e f f o r t  (CPUE, broken l i n e )  in the Hawaii 
sk ip jack  tuna f i s h e r y .  (Bert S. Kikkawa and Robert A. 
Skillman) 
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a l s o  been a d e c l i n e  i n  t h e  f i s h i n g  e f f o r t .  a l though i t  i s  u n c e r t a i n  which 
i s  t h e  cause and which i s  t h e  e f f e c t .  

Samuel G. Pooley:  "Economic P r o f i l e  of Hawaii's Aku Fleet" 

Pooley 's  p r e s e n t a t i o n  covered h i s t o r i c a l  economic problems i n  t h e  aku 
f l e e t  and a d e t a i l e d  a n a l y s i s  of r ecen t  c o s t  and revenue t r e n d s  f o r  a 
sample of aku boats .  H e  began by no t ing  t h a t  t h e  passage of t h e  
Magnuson Fishery Conservation and Management Act (MFCMA) i n  1976 l e d  t o  a 
s h i f t  i n  NMFS po l i cy  away from tuna  which had a s i g n i f i c a n t  impact on 
r e sea rch  agenda. I n  terms of economic r e sea rch  a t  t h e  SWFC Honolulu 
Laboratory,  less  time has  been spen t  looking a t  t u n a  f i s h i n g  and more time 
spen t  on bottom f i s h  and l o b s t e r .  Despite t h i s  l a c k  of r ecen t  r e sea rch ,  t h e  
SWFC Honolulu Laboratory has  a commitment t o  look a t  t h e  l o c a l  t u n a  f i s h i n g  
f l e e t  t o  t h e  e x t e n t  necessary t o  answer c u r r e n t  ques t ions .  Nonetheless. 
Pooley caut ioned t h a t  h i s  p r e s e n t a t i o n  w a s  based only on a quick study of 
t h e  aku f l e e t  and i t s  s t a t u s .  t a k i n g  advantage of information provided by a 
number of boa t  owners. 

Pooley acknowledged aku boa t  Owner Richard Kinney ' s  prev ious  comment 
about p e s s i m i s t i c  out looks among t h e  r e s e a r c h e r s  b u t  was f o r c e d  t o  admit 
t h a t  r e s e a r c h  gene ra l ly  fo l lows  r e a l i t y  and. as a r e s u l t .  t h e r e  w i l l  be 
more pessimism i n  t h i s  examination of t h e  c o s t  s t r u c t u r e  of l o c a l  aku 
boats .  

I n  1969. Y. C. Shang examined t h e  aku i n d u s t r y  and i d e n t i f i e d  t h e  low 
incomes being earned by Owners and crews. even i n  a per iod of d rama t i ca l ly  
h ighe r  t o t a l  landings.  as being a source of l a w  investment i n  t h e  indus t ry .  
Ce r t a in ly  t h e r e  has  been no new investment s i n c e  then, a l though t h e r e  ha6 
been replacement investment i n  t h e  form of v e s s e l  maintenance. 

A few y e a r s  later. A. E. Ashan. J. L. B a l l ,  and J. R. Davidson 
concluded t h a t  t h e  l i m i t e d  f r e s h  market f o r  aku made i t  imposs ib l e  f o r  t h e  
Owners t o  o f f s e t  t h e  r i s i n g  i n p u t  p r i c e s  w i t h  h i g h e r  f r e s h  market revenues. 
Furthermore, market l i m i t a t i o n s  made i t  imposs ib l e  f o r  new vessels t o  t a k e  
advantage of more product ive technologies .  In 1977, S. Comitini  asked what 
w a s  necessary t o  g e t  new investment i n t o  t h e  i n d u s t r y  and concluded t h a t  a 
dramatic change i n  i n d u s t r y  cond i t ions  w a s  r equ i r ed .  As it t u r n e d  out. t h e  
e x i s t i n g  v e s s e l s  were be ing  f i s h e d  harder  and h a r d e r  f o r  a few yeara.  with 
t h e  number of t r i p s  pe r  vessel p e r  y e a r  i n c r e a s i n g  u n t i l  t h e  cannery closed 
l a te  i n  1984. So cond i t ions  continued t o  d e t e r i o r a t e .  

Other  problems i d e n t i f i e d  i n  t h e  i n t e r i m  have been b a i t  a v a i l a b i l i t y .  
as mentioned by Skillman. and t h e  perceived impact of FAD's ( f i s h  
aggrega t ing  devices)  as researched by K. C. Samples. There i s  some d i s p u t e  
Over what FAD's do i n  terms of t h e  volume and s i z e  s t r u c t u r e  of commercial 
catches.  but  gear  competi t ion w i t h  o t h e r  t y p e s  of vessels has  l e d  t o  
proposals  t o  res t r ic t  t h e  u s e  of l i v e  b a i t  (such as used by aku b o a t s )  
around t h e  FAD's, which would b e  reserved for r e c r e a t i o n a l  f i s h i n g .  

The overall economic problem f o r  t h e  aku f l e e t  is very  s t r a i g h t  
forward--a lack of p r o f i t  i n  t h e  industry--and t h i s  i s  g e n e r a l l y  agreed by 
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people i n  t h e  aku indus t ry .  P o s s i b l e  causes  i n c l u d e  t h e  l i m i t e d  range of 
t h e  o lde r  vessels; dec l in ing  b a i t  a v a i l a b i l i t y :  r i s i n g  f u e l  p r i c e s  l ead ing  
t o  a d e c l i n e  i n  scout ing;  a smaller f l e e t  making i t  more l i k e l y  t h a t  even 
i f  t h e  f i s h  are ava i lab le .  t h e  schools  may be missed by t h e  boa ts ;  and 
r i s i n g  r e p a i r  c o s t s  which mean t h a t  t h e  v e s s e l s  are being phys ica l ly  
dep rec i a t ed  through use. Al toge ther  this amounts t o  a v i c i o u s  c y c l e  i n  
which more expensive i n p u t s  t o  t h e  product ive  p r o c e s s  l i m i t  ha rves t ing  and 
where t h e  phys ica l  investment i s  more and more l i m i t e d .  Combined w i t h  
o u t s i d e  events ,  such as t h e  cannery c los ing  determined by a co rpora t e  
dec i s ion  on s t r u c t u r i n g  m u l t i n a t i o n a l  assets, and t h e  n a t u r a l  v a r i a b i l i t y  
i n  the a v a i l a b i l i t y  of sk ip j ack  tuna. t h e r e  i s  a con t inua l  c r i s i s  i n  t h e  
sk ip j ack  tuna  indus t ry .  Pooley acknowledged t h a t  t h i s  w a s  an o l d  s to ry .  
H e  s a i d  t h a t  r e sea rch  o f t e n  d i d  not  d i scover  new f a c t s .  bu t  i t  o f t e n  
p resen t s  t h e s e  f a c t s  i n  a new l i g h t .  

Cost d a t a  were taken from a sample of f i v e  aku b o a t s  from v a r i o u s  
y e a r s  between 1970 and 1985 which by 1986 r e p r e s e n t s  ha l f  t h e  remaining 
f l e e t .  A composite p i c t u r e  of c o s t s  and revenues i n  1983 f o r  t h e  f i v e  
v e s s e l s  i s  shown i n  Table 3. 
a loss rate of 10% on investment.  Revenue w a 6  94% of t o t a l  cos t .  Fixed 
c o s t s  were 20% and opera t ing  c o s t s  were 80%. Fuel  w a s  22% of t o t a l  c o s t s  
and crew sha re  w a s  40% of t o t a l  cost .  based on a s h a r e  system of 60% of 
revenue l e s s  f u e l  and o the r  t a n g i b l e  opera t ing  c o s t s  (Table  4).  

The average v e s s e l  w a s  l o s i n g  $30,000 a year ,  

On a per  t r i p  bas i s ,  revenue w a s  approximately $2.100 per  t r i p ,  w i t h  
$500 f ixed  c o s t s  per  t r i p .  $830 ope ra t ing  c o s t s  less crew share,  and $900 
f o r  crew sha re  f o r  t r i p s  which ca t ch  f i s h .  On a pe r  t on  bas is .  revenue w a s  
approximately $1,635 ($1, 800 pe r  metric ton)  w h i l e  t o t a l  c o s t s  were $1,745. 
Fixed c o s t s  were $350, ope ra t ing  c o s t s  ( less  crew share)  were $695, and 
crew s h a r e  w a s  $700. Fuel c o s t s  were $385 per  ton.  

Pooley i n d i c a t e d  t h a t  t h e  aku b o a t s  a r e  r e a l l y  small bus iness  
e n t e r p r i s e s  which are s m a l l  compared not only t o  m u l t i n a t i o n a l  co rpora t ions  
l i k e  t h e  tuna canners  but  a l s o  i n  comparison t o  f o r e i g n  f i s h i n g  f l e e t s  and 
f o r e i g n  f i s h i n g  vessel resupply ope ra t ions  i n  Honolulu harbor.  Despi te  
t h i s .  t h e  aku f l e e t  cont inues t o  be  an important b u s i n e s s  i n  Hawaii because 
of i t s  l i n k  t o  Hawaii's c u l t u r a l  p a s t  and p o t e n t i a l  l i n k a g e  w i t h  f u t u r e  
f i s h e r i e s  development. 

Cost t r e n d s  were examined for  1970, 1975, 1980, and 1985 f o r  a s e l e c t  
number of boats ,  a l though a f u l l  a n a l y s i s  would r e q u i r e  mul t iyear  d a t a  on a 
l a r g e r  sample of vessels t o  smooth out  v a r i a t i o n  i n  cos ts ,  opera t ions ,  and 
revenues. 
co r rec t ed  f o r  i n f l a t i o n .  P r i c e  p e r  t on  rose by 48% over t h e  pe r iod  1970-85 
(al though i n  nonadjusted d o l l a r s  t h e  inc rease  was 290%). To ta l  c o s t s  went 
up 7% i n  i n f l a t i o n - a d j u s t e d  d o l l a r s ,  i n d i c a t i n g  t h e  scope of t h e  problem. 
Fixed c o s t s  r o s e  by 120%; wh i l e  ope ra t ing  c o s t s  went up only 66% (Fig.  18). 
The la t ter  f i n d i n g  i s  i n t e r e s t i n g  because of t h e  importance of f u e l  p r i c e s  
i n  ope ra t ing  c o s t s .  
200% but  crew s h a r e  c o s t s  rose  by only 2 2 ,  which means t h a t  t h e  crew bore 
p a r t  of t h e  i n c r e a s e  i n  f u e l  cos t s .  For f i x e d  c o s t s ,  insurance  payments 
r o s e  by 390% and r e p a i r s  by 60%. 

Costs  were compared on a per  t on  b a s i s  and t h e  v a l u e s  were 

Two f a c t o r s  l e d  t o  t h i s  r e s u l t :  Fuel  prices r o s e  by 
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Table  3 . - -Hawai i  aku boa t  average f i n a n c i a l  pos i t i on ,  1983. 
(Samuel G. Pooley) I 

Income Statement 

Revenue . . . . . . . 
Fixed c o s t s  

Vessel loan  
I n t e r e s t  expense 
Annual r e p a i r  
Vessel insurance  
Adm i n i  s t r a t  iv e 
Other 

1983 

. . . . . . . . . . .  $301.893 

$64,698 
$1,681.50 
$8,445.50 

$28,130.75 
$17 , 420.00 

$5,37 5.25 
$3,644.50 

Operat ing c o s t s  
Fuel and o i l  
I c e  
B a i t  
P r w  i s i o n s  
Me d i  cal 
Suppl ies  
Gear 
Other 

Crew sha re  
Hand1 i n g  
FICA. FUTA 
Excise  tax 
NES 

T o t a l  cos t  

N e t  revenue 
Taxable dep rec i a t ion  
Taxable income 

$257 , 3 26 
$71,030.00 

$5,3 10.25 
$ .oo 

$63 5.50 
$6,63 1 . 7  5 
$1,43 5.2 5 

$ .oo 
$.OO 

Subt o t  a1 $85,043 
$129.034.00 

$22,7 81.2 5 
$13,247.50 

$5,137.25 
$2,083 .oo 

$322,023 

-$20,130 
$9,0 84 

-$29,214 

Operat ing C h a r a c t e r i s t i c s  

T r ips  
Catch per  t r i p  
Annual landings  
Days pe r  t r i p  
Days f i s h i n g  

Crew s h a r e  

Imre s tment 

.Product p r i c e  

144 T r i p s  
2, 565 Pounds 

369.360 Pounds 
2 Days 
1 Day s 

59.50% C r e w  

$114,618 

$0.82 P e r  pound 
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Table 4.--Hawaii aku boat c o s t  share trends ,  
1970, 1980, 1983/85. (Samuel G. Pooley) 

Category as percent of to ta l  cost  

Category 1970 

Revenue 113.1% 

Fixed c o s t s  15.0% 

Repairs 3.3% 
Insurance 5.9% 

Operating c o s t s  85.0% 

Fuel 
Crew 

9.8% 
60.1% 

1970-72 

Price 
Actual 0.36 
Inflation-adjusted 0.92 

Catch per  t r i p  4826 

Trips per v e s s e l  144 

1980 

95.7% 

19.9% 

9.2% 
5.1% 

80.1% 

21.3% 
41.0% 

19 80 

0.93 
1.22 

3258 

85 

1983/85 

94.4% 

20.4% 

4.6% 
9.7% 

79.6% 

16.9% 
42.6% 

1983 

0.97 
1.05 

2508 

85 
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Vessel  ope ra to r s  have l i m i t e d  ope ra t ing  choices .  They can s u b s t i t u t e  
use of more b a i t  ( i f  they can f i n d  i t )  f o r  f u e l  consumption (running time) , 
o r  v i c e  versa. but only t o  a l i m i t e d  ex ten t .  B a i t  carr ies  an i m p l i c i t  
p r i c e  whose sea rch  reduces t h e  t i m e  aku b o a t s  can  spend f i s h i n g .  The las t  
look a t  t h e  t ime employed i h  d i f f e r e n t  a c t i v i t i e s  by aku vessels w a s  i n  
1967 by Richard N. Uchida and Ray F. Sumida. SWFC Honolulu Laboratory.  
Pooley c i t e d  t h e  problems faced by t h e  County of Maui i n  a t t empt ing  t o  
e s t ima te  t h e  economic v a l u e  of c u l t u r e d  b a i t  as i n d i c a t i v e  of t h e  problems 
faced i n  economic a n a l y s i s  of a f i s h e r y  wi th  imputed c o s t s .  

In f l a t ion -ad jus t ed  p r i c e s  f o r  sk ip j ack  tuna  i n  t h e  H a w a i i  market 
( f r e s h  and cannery s a l e s )  r o s e  by 95% over t h e  p e r i o d  from 1970 t o  1985 
which p a r t i a l l y  o f f s e t  r i s i n g  c o s t s  and d e c l i n i n g  landings,  and w a s  t h e  
only f a c t o r  saving the  aku boats .  
an inc reased  proport ion of s a l e s  t o  t h e  f r e s h  market. even b e f o r e  t h e  
cannery closure.  

Most of t h i s  p r i c e  i n c r e a s e  r ep resen ted  

F ina l ly .  i n  terms of f i s h i n g  c o s t  s h a r e s  ove r  t h e  15-year period. 
Pooley i d e n t i f i e d  a switch between r e p a i r  and i n s u r a n c e  c o s t  sha res .  
Owners have choices  over how o f t e n  t o  r e p a i r  t h e i r  boats ,  and wi th  r i s i n g  
f i x e d  c o s t s  f o r  r e p a i r s  and insurance,  maintenance problems inc rease .  This  
i nc reases  t h e  r i s k ,  which probably has an e f f e c t  on insurance.  I f  t h e  
v e s s e l  i s  insu red  f o r  a lower percentage of i t s  value.  t h e n  t h e  vessel 
owner i s  t a k i n g  an equ i ty  r i s k .  [Dennis M. King had i d e n t i f i e d  s t r u c t u r a l  
problems i n  t h e  insurance bus iness  as a l s o  a f f e c t i n g  t h e i r  premium rates.] 

Some v e s s e l s  have a c u t e  f i x e d  c o s t  problems w h i l e  o t h e r s  have 
ope ra t ing  c o s t  problems. 
with t h e  l a r g e r  b o a t s  having more d i f f i c u l t y  i n  cove r ing  t h e i r  o p e r a t i n g  
c o s t s  i n  t h e  absence of t h e  cannery. Furthermore, w i th  crew s h a r e s  
decl ining.  l a b o r  i s s u e s  become more important. w i t h  more tu rnove r  and o t h e r  
symptoms of l a b o r  problems. 

This  r e p r e s e n t s  d i f f e r e n t  scales of production. 

A h y p o t h e t i c a l  vessel could a t t e m p t  t o  overcome t h e  more r a p i d  rise of 
f i x e d  c o s t s  by t ak ing  more t r i p s .  amortizing t h e s e  c o s t s  ove r  a g r e a t e r  
l e v e l  of a c t i v i t y .  To make t h e  vessels work harder .  it means making 
f u r t h e r  investments,  improving t h e  t echno log ica l  level of t h e  f l e e t .  
However. w i th  5 y e a r s  of no p r o f i t s .  i t  w i l l  t a k e  very "deep pockets" t o  
f inance  such improvements. 
Hawaiivessel l o a n  program could be used as a source  of working c a p i t a l  f o r  
maintenance and upgrade investment.  

Pooley suggested t h a t  perhaps t h e  S t a t e  of 

Pooley noted t h a t  t h e  in su rance  problem was no t  s p e c i f i c  t o  t h e  
f i s h i n g  i n d u s t r y  o r  t o  t h e  aku f l e e t  i n  p a r t i c u l a r .  As a r e s u l t .  t h e r e  i s  
r e l a t i v e l y  l i t t l e  10 v e s s e l s  can do about t h e  e f f e c t s  of mainland i n s u r e r s  
a t tempting t o  reduce t h e i r  r i s k s .  
reduce t h e  apparent r i s k  of wooden v e s s e l s  by some s o r t  of formal 
assessment of t h e  vessels' seaworthiness  through shipyard surveyors.  On 
t h e  o t h e r  hand. i f  because of poor maintenance t h e  r i s k  a c t u a l l y  e x i s t s .  
then t h e i r  i n su rance  c o s t s  become a c o s t  of p rev ious  b u s i n e s s  d e c i s i o n s  and 
t h e  poor r e t u r n s  t o  t h e  indus t ry .  

However, t h e  boatowners may b e  a b l e  t o  
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I n  terms of ope ra t ions ,  t h e  v e s s e l  c a p t a i n s  could t ry  t o  run t h e  aku 
boat more e f f i c i e n t l y .  bu t  t h i s  may l e a d  t o  problems w i t h  reduced catches.  
Possibly bulk purchases of f u e l  may h e l p  o f f s e t  i n p u t  prices. 

I n  t h e  long  run t h e  i n d u s t r y  must a t t r ac t  new investment i n  new 
vesse l s .  
rates i n  t h e  United States. There i s  less i n c e n t i v e  f o r  i n v e s t o r s  t o  leave 
funds i n  money market c e r t i f i c a t e s  and more hope t h a t  people may b e  induced 
t o  take on t h e  h i g h e r  r i s k  of f i s h e r i e s  investment w i t h  t h e  hope of earning 
a higher rate of r e t u r n .  However t h e r e  are a number of s t r u c t u r a l  problems 
wi th  the  U.S. economy as a whole which suggest such p roduc t ive  investment  
may be h a r d  t o  generate .  Furthermore. although nominal i n t e r e s t  rates are 
down, i n f l a t i o n - a d j  usted i n t e r e s t  rates are s t i l l  r e l a t i v e l y  high. 
Productive investments  simply a r e n ' t  being made on an  adequate s c a l e .  

I n  t h i s  t h e r e  i s  a p o s i t i v e  prospect--the d e c l i n e  i n  i n t e r e s t  

I f  t h e  f r e s h  market can b e  expanded, o r  a l o t  more f i s h  landed (which 
would r e q u i r e  a cannery),  then t h e  c o s t  s i t u a t i o n  would be ame l io ra t ed  by 
increased revenues. Pooley concluded t h a t  t h e s e  are t h e  k ind  of econanic  
problems f a c i n g  t h e  aku industry.  which i n  f a c t  are t h e  reason t h i s  
workshop i s  being held. 

A t  t h e  conclusion of Pooley's p re sen ta t ion .  Brooks Takenaka of United 
Fishing Agency, Ltd. c l a r i f i e d  t h a t  t h e  in su rance  s i t u a t i o n  w a s  such t h a t  
i n s u r e r s  w e r e  not even looking a t  H a w a i i ' s  aku b o a t s  and t h a t  w i thou t  
insurance t h e  b o a t s  could not  f i s h  f o r  b a i t  i n  Pear l  Harbor. Where t h e  
i n s u r e r s  have made quotes. t h e  quo tes  have been astronomical .  
a real crisis. 
i n a b i l i t y  t o  g e t  insurance.  

So t h i s  w a s  
Some b o a t s  are not w e n  ope ra t ing  because of t h e i r  

Brooks Takenalca: Wawaii's Tuna Harkets - Future Directions" 
Takenaka opened by emphasizing t h a t  when one speaks of t h e  f r e s h  f i s h  

market i n  H a w a i i .  one i s  r e a l l y  speaking of t h e  t u n a  as t h e  major component 
of t h e  market. 
e n t i r e  sashimi market. 
o t h e r  f r e s h  f i s h .  When t h e r e  i s  a l o t  of aku, it t ends  t o  s t a b i l i z e  p r i ces ,  
and when t h e r e  i s n ' t  much aku. it t e n d s  t o  i n c r e a s e  t h e  p r i c e  of a h i  
(ye l lowf in  tuna. Thunnus a lbaca res )  . 

There i s  a saying i n  H a w a i i  t h a t  as goes aku, so goes t h e  
The a v a i l a b i l i t y  of aku a f f e c t s  t h e  market f o r  a l l  

H i s t o r i c a l l y  aku has  been marketed through two organizat ions.  t h e  Tuna 
Boat Owners Co-op, Inc. and t h e  United F i sh ing  Agency. Ltd. Today t h e r e  
is a t h i r d  company marketing aku. Seafood H a w a i i .  
pr imari ly  w i t h i n  H a w a i i  t o  f r e s h  f i s h  who lesa l e r s  and retailers. There are 
seasonal  s ize  d i f f e r e n c e s  i n  a v a i l a b i l i t y  and t h e  l a r g e r  f i s h  are t h e  
p r e f e r r e d  s i z e .  

Aku i s  marketed 

Examining t h e  marketing s i t u a t i o n  f o r  aku. one must cons ide r  t h e  
importance of t h e  then  a c t i v e  Hawaiian Tuna Packers (HTP). The reason f o r  
t h i s  i s  that  HTP pruvided a means f o r  t h e  i n d u s t r y  (and not  j u s t  t h e  aku 
indus t ry )  t o  b r i n g  excess f i s h  i n t o  t h e  cannery. 
cannery. t h e  market p r i c e  of f i s h  h a s  decl ined.  Over t h e  years .  t h e  boat 
Owners had been a b l e  t o  n e g o t i a t e  i n c r e a s e s  i n  t h e  cannery p r i c e ,  

I n  t h e  absence of t h e  
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i n c r e a s i n g  t h e  o f f s e t  p r i c e  on t h e  f r e s h  market. 
important i n  t h e  summer when t h e r e  w a s  a g l u t  of f i s h  on t h e  market. The 
cannery c l o s u r e  h a s  meant t h a t  t h e  t h r e e  d i s t r i b u t o r s  have had t o  look a t  
o t h e r  markets, and o t h e r  means of processing aku. 

This  w a s  e s p e c i a l l y  

One of t h e  o t h e r  r ea l i t i e s  has  been t h e  d e c l i n e  i n  t h e  number of 
vessels from 14 i n  1979 t o  8 today. 
although b a i t  was. and s t i l l  is. a problem. And of course t h e  cannery w a s  
s t i l l  operat ing.  
and t h e  cannery p r i c e  also declined. 
f u r t h e r .  cannery p r i c e s  dec l ined  f u r t h e r ,  and t h e  cannery no l o n g e r  
accepted smaller aku. 

I n  1979, f i s h  was r e l a t i v e l y  a v a i l a b l e  

By 1982-83 t h e r e  w a s  a more obvious d e c l i n e  i n  h a r v e s t i n g  
By 1984 p roduc t ion  had dec l ined  

By t h e  end of 1984, t h e r e  was no cannery. No l o n g e r  i s  t h e r e  an 
a l t e r n a t i v e  f o r  t h e  v e s s e l s  t o  c a t c h  more f i s h ,  and pr ice  f l u c t u a t i o n s  i n  
t h e  market increased.  
maintaining a l i v e l i h o o d  f o r  t h e  fishermen. On t h e  one hand. t h e  market 
c a n ' t  ask them not t o  go out  and c a t c h  t h e  f i s h .  i.e., not t o  c a t c h  
whatever they can. but on t h e  o t h e r  hand. when t h e r e  i s  t o o  much f i s h  i s  on 
t h e  market and nothing t o  do w i t h  t h e  excess. t h e  pr ice  plummets. 

Now t h e r e  is t h e  problem of maintaining a p r i c e  and 

The indus t ry  i s  having t o  look f o r  new markets. One good aspect .  
Takenaka said.  i s  t h a t  aku i s  more a v a i l a b l e  t o  t h e  neighbor i s l a n d s ,  and 
people t h e r e  are ve ry  happy about t h a t .  Exporting l a r g e  f i s h  t o  t h e  
mainland i s  a p o s s i b i l i t y .  But t h e  small s i z e d  f i s h  i s  a r e a l  problem. 
Another key problem i s  t h e  she l f  l i f e  of aku. and Takenaka suggested maybe 
t h e  s c i e n t i s t s  can h e l p  he re .  I f  s h e l f  l i f e  can b e  extended. t h e n  aku can 
be marketed more e a s i l y  on t h e  mainland. The Hawaii Seafood Promotion 
committee now e x i s t s .  and t h e r e  w i l l  be an e f f o r t  made t o  promote aku. 

I n  1985 t h e  product ion problem continued, and t h e  in su rance  problem 
Fortunately.  a group h a s  been pu t  t o g e t h e r  and has  purchased increased.  

t h e  r i g h t s  t o  HTP. 
w i l l  be allowed under t h e  e x i s t i n g  lease, and i f  t h e  cond i t ions  f o r  t h e  
lease change. t h e n  i t  h a s  t o  be pu t  out  t o  b i d  again.  [Ed i to r s '  note:  The 
lease w a s  put up t o  b i d  i n  October 1986 by t h e  S ta te  and t h e  same l o c a l  
investment group ob ta ined  t h e  o p e r a t i n g  r i g h t s . ]  

Unfortunately,  it i s  not  known what k i n d  of o p e r a t i o n s  

I n  1986. t h e  hard r e a l i t y  is t h a t  t h e r e  may not b e  any more boats .  
Nobody knows e x a c t l y  what i s  going t o  happen. 
new markets and new types  of products.  
White Foods. Inc. and Takenaka experimented w i t h  aku kamaboko. and they are 
looking a t  t h e  economics of t h i s  experiment. People are g e t t i n g  i n t o  o t h e r  
k i n d s  of processing,  l i k e  smoking and drying. b u t  cons ide r ing  t h e  volume. 
t h a t ' s  a l o t  of smoked and d r i e d  f i s h .  
cake) s i t u a t i o n  w i l l  h e l p  wi th  t h e  s m a l l  s i z e d  aku. 

We are experimenting w i t h  
Last y e a r  Dennis Goto of Red 61 

It i s  hoped t h e  kamaboko ( f i s h  

Takenaka concluded by no t ing  t h a t  r i g h t  now t h e  marketing s i t u a t i o n  i s  
ve ry  grim. 
These are  being f r o z e n  w i t h  t h e  i d e a  t h a t  t h e  s i t u a t i o n  w i l l  improve and a 
one o r  two l i n e  o p e r a t i o n  w i l l  be  r e s t a r t e d .  bu t  t h e  s i t u a t i o n  i s  s t i l l  
u n s e t t l e d  . 

The cannery i s  s t i l l  accep t ing  aku, bu t  only t h e  l a r g e  f i s h .  

I 
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Linda L. Hudgins: "Econdc Prospects for Hawaii's 
Skipjack Tuna Industry" 

Hudgins began by no t ing  t h a t  she would a d d r e s s  two important  l o c a l  
i s s u e s ;  changing s i z e  composition of t h e  l and ings  and t o t a l  catch.  and t h e  
e f f e c t s  of t h e  c l o s u r e  of t h e  cannery. 

The i s s u e  of changing s i z e  d i s t r i b u t i o n  of l o c a l  aku c a t c h e s  came 
about because i t  r e l a t e d  b i o l o g i c a l  i s s u e s  t o  t h e  s t r u c t u r e  of t h e  
indus t ry .  F ive  y e a r s  ago Hudgins asked a l o c a l  i n d u s t r y  r e p r e s e n t a t i v e  
what he perceived t o  be t h e  major problem w i t h  t h e  l o c a l  aku i n d u s t r y ,  
e n t i r e l y  expect ing t h e  answer t o  be b a i t  o r  FAD's. Huwever. t h e  answer was 
t h a t  something w a s  happening t o  t h e  f i sh .  t h e  f i s h  weren ' t  t h e r e  anymore. 
and t h e  l a r g e  s i z e s  i n  p a r t i c u l a r  had disappeared. 

Hudgins found t h a t  no one w a s  i n v e s t i g a t i n g  t h a t  i s sue .  She developed 
t h r e e  r e sea rch  ques t ions :  Have t h e r e  been changes i n  1) seasona l  
pa t t e rns .  2) t o t a l  aku a v a i l a b i l i t y .  and 3)  t h e  a v a i l a b i l i t y  of l a r g e  aku? 
The r ece ived  wisdom w a s  t h a t  migratory s p e c i e s  were not s u b j e c t  t o  t h e  same 
p r e s s u r e s  as nonmigratory spec ie s ,  which meant t h e r e  were p l en ty  of f i s h  
a v a i l a b l e .  Therefore. t h e  observed d e c l i n e  i n  t o t a l  ca t ches  would imply a 
change i n  some aspects of t h e  f i s h e r y .  

The economic evidence shows t h a t  l a r g e  f i s h  command a premium price.  
comprising a l a r g e  s h a r e  of a v e s s e l ' s  revenue. I f  l a r g e  f i s h  are no 
l o n g e r  a v a i l a b l e .  t hen  t h e r e  would be a s i g n i f i c a n t  impact on f ishermen's  
incomes. Furthermore, i f  t h e  l a r g e s t  f i s h  have a p r i c e  premium, t h e  
fishermen are going t o  t a r g e t  t h e  l a r g e s t  and t h e r e  w i l l  be  no "expected" 
d i s t r i b u t i o n  of l a n d i n g s  a c r o s s  s i z e s .  Even i f  t h e r e  i s  a n a t u r a l  
d i s t r i b u t i o n .  t h e  s i z e  composition of t h e  ca t ch  w i l l  be  d i s t o r t e d  by t h e  
p r i c e  i n c e n t i v e .  

The d a t a  cwer 1964-82 and t h e r e  i s  no obvious p a t t e r n  i n  t h e  t rends.  
Hudgins found t h a t  all s i z e s  had changed i n  a v a i l a b i l i t y  i n  a b s o l u t e  
numbers and as percentages of t h e  t o t a l  ca t ch  (Table 5 ) .  
aku dec l ined  i n  a b s o l u t e  tenus. and so t h e  t o t a l  c a t c h  declined. compared 
t o  t h e  p rev ious  t rend.  I n  1976 t h e  extra s m a l l  aku inc reased  i n  
a b s o l u t e  terms. i n  1978 s m a l l  aku dec l ined  i n  a b s o l u t e  terms, and i n  1980 
t h e  medium aku dec l ined  i n  a b s o l u t e  terms. 

I n  1974. l a r g e  

There were a number of p o s s i b l e  economic causes  f o r  t h e  changing s i z e  
d i s t r i b u t i o n .  
s i z e  composition. 
e f f e c t  i n  1981, which fo l lows  by 7 y e a r s  t h e  d e c l i n e  of l a r g e  aku. 
placement of FAD's may have had an e f f e c t .  bu t  t h e  f i r s t  y e a r  they 
were i n  p l a c e  f o r  a f u l l  f i s h i n g  y e a r  w a s  1980, l ong  a f t e r  t h e  small  s i z e s  
inc reased ,  but  t h e  same y e a r  t h a t  medium s i z e s  decl ined.  

The d e c l i n e  i n  b a i t  a v a i l a b i l i t y  does not e x p l a i n  changing 
The new r e g u l a t i o n s  on b a i t i n g  i n  Pearl Harbor took 

The 
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Table 5.--Percentage s i z e  composition of t o t a l  Hawaiian s k i p j a c k  tuna 
l a d i n g s ,  1964-82, (Linda L. Hudgins) 

Percent  Percent  Percent  Percent  
Y e  ar l a r g e  medium small  extra small. 

1964 
1965 
1966 
1967 
1968 
1969 
1970 
1971 
1972 
1973 
1974 
1975 
1976 
1977 
1978 
1979 
1980 
19 81 
1982 

0.6954 
0.6496 
0.6981 
0.5712 
0.5260 
0.5692 
0.4558 
0.5563 
0.8859 
0.8025 
0.4012 
0.3137 
0 2091 
0 -2439 
0.4210 
0.4544 
0.2827 
0.4570 
0.4856 

0.1059 
0.2618 
0.2253 
0.1615 
0.3 240 
0.0673 
0.0881 
0.2182 
0 .O 607 
0.0994 
0.2021 
0.1493 
0.1800 
0.2739 
0.2215 
0.3596 
0.3751 
0.1716 
0.1578 

0.1612 
0.0759 
0.0709 
0.2043 
0.1229 
0.2219 
0.3576 
0.2233 
0.0406 
0.0799 
0.2313 
0.2674 
0.5453 
0.4452 
0.2337 
0.1397 
0.2369 
0.2283 
0.2264 

0.0373 
0.0124 
0.0055 
0.0628 
0.0270 
0.1414 
0.0984 
0.0020 
0.0126 
0.0180 
0.1652 
0 . 2695 
0.0654 
0.0368 
0.1236 
0.0462 
0.1050 
0.1429 
0.1300 

Fuel p r i c e s  could a l s o  e x p l a i n  t h e  changed landings .  Hudgins 
es t imated  that  a 10-cent i n c r e a s e  i n  real ( in f l a t ion -ad jus t ed )  f u e l  p r i c e s  
would l e a d  t o  a d e c l i n e  of 13.000 l b  (5.900 kg) per  month i n  ca t ch  per  
v e s s e l .  This  does not exp la in  t h e  change i n  t h e  ca t ch  of l a r g e  f i s h  but  i t  
may exp la in  t h e  f a l l i n g  t o t a l  l and ings  s i n c e  1974 and may exp la in  t h e  
recent  rise i n  l and ings  a s  f u e l  p r i c e s  have decreased. 

Even cons ider ing  unce r t a in  migratory pa t t e rns .  i nc reased  f i s h i n g  
p res su re  i n  t h e  e a s t e r n  and wes tern  P a c i f i c  sugges t s  t h a t  t h e  f i s h  are 
being i n t e r c e p t e d  be fo re  they g e t  t o  Hawaii. The decrease  of t h e  e a s t e r n  
P a c i f i c  f i s h e r y  i n  1980 was a d i r e c t  cause of t h e  U.S. f l e e t  be ing  denied 
e n t r y  t o  t h e  Mexican exc lus ive  economic zone. The amount of f i s h  landed 
from t h e  e a s t e r n  t r o p i c a l  P a c i f i c  (ETP) a l s o  has  inc reased  i n  r ecen t  years .  
The tagging  information i s  unce r t a in  and does not  r u l e  out t h e  p o s s i b i l i t y  
of t h e  ETP f i s h e r y  a f f e c t i n g  t h e  H a w a i i  f i s h e r y .  The ETP f i s h e r y  expanded 
d rama t i ca l ly  i n  1974 w i t h  t h e  requirement of U.S. canne r i e s  f o r  more 
sk ip j ack  tuna mixed i n  t h e i r  pack t o  decrease t h e  mercury conten t .  

The t o t a l  v a l u e  of Hawaii's aku ca tch  dec l ined  by $2.7 m i l l i o n  a 
yea r  (Table  6)  from 1974 t o  1982. P a r t  of t h i s  loss can be  a t t r i b u t e d  t o  
t h e  ope ra t iona l  impact of r i s i n g  f u e l  pr ices .  approximately $1.275 m i l l i o n  
(1982 p r i c e s )  o r  47%. and p a r t  can be a s s o c i a t e d  w i t h  t h e  decreases  i n  
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Table 6.--Revenue l o s s e s  t o  t h e  Hawaii aku industry.  1982. 
(Linda L. Hudgins) 

Fuel cos t  i n c r e a s e s  
Absolute d e c l i n e  i n  f i s h  abundance 
Change i n  s i z e  d i s t r i b u t i o n  

$1.274.958 

3 362.52 9 
21,086.084 

To ta l  d e c l i n e  i n  H a w a i i  f isherman income $2.723.57 1 

'Decl ine  i n  t o t a l  annual ca t ch  i n  1974-82 not a t t r i b u t a b l e  t o  dec l ine  
i n  f i s h  abundance or changed s i z e  d i s t r i b u t i o n .  

2Dec l ine  i n  t o t a l  annual ca t ch  i n  1974-82 not a t t r i b u t a b l e  t o  f u e l  cost  
i n c r e a s e s  o r  changed s i z e  d i s t r i b u t i o n .  

3Decl ine  i n  t o t a l  annual ca t ch  i n  1974-82 s o l e l y  a t t r i b u t a b l e  t o  changed 
s i z e  d i s t r i b u t i o n .  Inc ludes  decrease  i n  "large. " r e l a t i v e  i n c r e a s e  i n  
medium. small. and e x t r a  s m a l l  f i s h .  

q u a n t i t i e s  caught. approximately $1.1 m i l l i o n  (about 40%). With t h e  p r i c e  
of aku r i s i n g  because of diminished supply. t h e  c o s t  of t h e  change i n  s i z e  
composition i s  less than it  would otherwise  be. amounting t o  $360.000 p e r  
yea r  (13% of t h e  t o t a l  l o s s  of revenue t o  t h e  v e s s e l s ) .  

F ina l ly .  t h e  c losu re  of t h e  cannery a f f e c t e d  v e s s e l s  i n  t h e  aku f l e e t  
very  d i f f e r e n t l y .  Hudgins examined t h e  d a t a  from 1970 t o  1978. dur ing  
which t h e  i n d u s t r y  w a s  r e l a t i v e l y  s t ab le .  and compared t h i s  pe r iod  w i t h  
1985. During t h e  prev ious  period, t h e r e  were 12 b o a t s  i n  t h e  f i s h e r y .  
Annual sales were approximately $5  mil l ion.  of which $3 m i l l i o n  was cannery 
revenue. w i t h  $2 m i l l i o n  from t h e  f r e s h  market. 

With t h e  cannery. t h e  v a r i o u s  market ing agen t s  were a b l e  t o  enforce  a 
p r i c e  f l o o r .  The sellers would make enough aku a v a i l a b l e  on t h e  f r e s h  
market u n t i l  t h e  marginal  p r i c e  equa l l ed  t o  t h e  cannery pr ice .  a t  which 
po in t  t h e  remainder would be s o l d  t o  t h e  cannery. This  would maximize 
indus t ry  revenues. 

With t h e  cannery out of business .  t h e r e  w a s  d i r e c t  l o s s  t o  t h e  
indus t ry  of $500.000. To ta l  c a t c h  w a s  down but  t h i s  l o s s  is  a t t r i b u t e d  t o  
lower market p r i c e s  than o therwise  would have been t h e  case. Today t o t a l  
product ion i s  going t o  t h e  f r e s h  market. The t o t a l  annual demand f o r  aku 
i n  H a w a i i  i s  about 4.7 m i l l i o n  l b  (2.100 t ) .  

Therefore. t h e  c l o s u r e  of t h e  cannery means t h a t  t h e  b igges t  b o a t s  can 
no longer  operate.  as shown by t h e  FV Anela being t i e d  up. 
f l ee t  w i l l  cont rac t .  insurance  problems o r  not. And i t  means t h a t  ca t ches  
w i l l  f a l l  even f u r t h e r .  

It means t h e  
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With t h e  cannery, t h e  r e l a t i v e l y  l a r g e  vessels could c a p i t a l i z e  on 
economies of sca le .  f i s h  f a r t h e r  and longer. and b e  assured  t h e r e  w a s  an 
o u t l e t  f o r  t h e i r  catch.  This  a l s o  meant t h a t  t h e  smaller v e s s e l s  could 
a l s o  operate ,  s i n c e  t h e r e  w a s  always an a v a i l a b l e  market. 
l a r g e  v e s s e l  cooperate  w i t h  a s m a l l  v e s s e l  i n  t h e  f r e s h  f i s h  market, and 
not  run  i t s  smaller compet i tors  ou t?  The p a r t i c u l a r  c o n s t i t u t i o n  of t h e  
indus t ry  meant t h e  two t y p e s  of vessels were symbiotic:  bo th  s i d e s  could 
co-exist .  No col labora t ion .  no co l lus ion .  no o l i g o p o l i s t i c  behavior  needed 
because of t h e  n a t u r e  of t h e  market. Furthermore, t h e  fishermen are exempt 
from a n t i t r u s t  laws by t h e  Fishermen's Cooperative Act of 1933 which allows 
them t o  cooperate  i n  market ing t h e i r  product.  There are very few 
i n d u s t r i e s  i n  the United S t a t e s  t h a t  have t h a t  p ro t ec t ion .  

Why would a 

Once t h e  cannery closed. t h i s  s i t u a t i o n  changed. The l a r g e r  v e s s e l s  
no longer  have an  o u t l e t  f o r  l a r g e  catches.  Unless  they are ve ry  
e f f i c i e n t .  t h e i r  c o s t  per  ton  w i l l  i nc rease  and they  may be forced  out  of 
t h e  f i she ry .  Only small vessels will b e  a b l e  t o  exis t .  They w i l l  supply 
only p a r t  of t h e  f r e s h  market. Four o r  f i v e  v e s s e l s  w i l l  be a b l e  t o  supply 
2 m i l l i o n  l b  (900 t )  t o  t h e  f r e s h  market. probably p r i ced  around $1.25- 
$1.75 per  l b .  The rest of t h a t  demand w i l l  be suppl ied  by f rozen  imports.  

Another s c e n a r i o  is t h a t  new investment w i l l  l e a d  t o  a much more 
e f f i c i e n t  and less expensive f l e e t .  However. Hudgins concluded. un le s s  
t h e r e  i s  a new market. t h e  l o c a l  f r e s h  market w i l l  only grow 3% pe r  year. 
t o  < 5  m i l l i o n  l b  (2.300 t ) .  which wouldn't  l e a v e  much leeway f o r  new 
v e s  sel  s . 

DISCUSSION SUMMARY: B e v a i i '  s Skipj a& Tuna Indnst ry 

Henry Sakuda cha i red  t h e  d i scuss ion  s e s s i o n  and began by summarizing 
c e r t a i n  poin ts .  H e  s a i d  t h a t  l ook ing  c l o s e r  t o  home. from our s t a t i s t i c s .  
t h e  t r e n d  of t h e  f i s h e r y  r e source  doesn ' t  look  so good. The aku f l e e t .  
from t h e  p r o f i l e  t h a t  Pooley presented,  appears  t o  f a c e  a l i m i t e d  market. 
which limits expansion. Insurance c o s t s  have gone up and f u e l  and r e p a i r  
c o s t s  have a l s o  gone up. Th i s  is. hawever. p a r t l y  o f f s e t  by i n c r e a s i n g  
f i s h  pr ices .  
pr ices .  whether a t tempts  should be made t o  i n c r e a s e  t h e  f i s h  p r i c e s  a 
l i t t l e  because this might backlash  and cu t  down on t h e  f i s h  purchasing. 
Looking a t  t h e  market s i t u a t i o n .  no one knows whether  t h e  cannery w i l l  be 
opening. The cannery ev iden t ly  w i l l  purchase only  l a r g e  aku. E s s e n t i a l l y  
t h e  indus t ry  is  t r y i n g  t o  d i v e r s i f y  t h e  types  of u s e s  of aku. Sakuda c i t e d  
Hudgins' p r e d i c t i o n  t h a t  t h e  aku f i s h i n g  i n d u s t r y  i n  a number of y e a r s  w i l l  
end up w i t h  something l i k e  fou r  or f i v e  small v e s s e l s  and t h e r e  w i l l  be 
about a 2 m i l l i o n  l b  (900 t )  supply of f r e s h  aku, w i t h  another  2 m i l l i o n  l b  
of f rozen  imports  t o  s t a b i l i z e  our  aku markets. 

Sakuda s a i d  t h a t  i t ' s  u n c e r t a i n  what can be  done about  

Data on the Hawaii Aku F i s h e r y  

The a n a l y s i s  of ca tch  and CPUE t r e n d s  t h a t  showed a steady d e c l i n e  
over the per iod  of records  w a s  ques t ioned  s i n c e  t h e  decrease  appeared t o  
begin  i n  t h e  e a r l y  1970's. It w a s  suggested t h a t  an at tempt  be made t o  
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s t a t i s t i c a l l y  determine t h e  p o i n t  a t  which t h e  change began, s i n c e  t h i s  
would h e l p  t o  focus  on t h e  causes  of t h e  dec l ine .  
although t h e  number of b o a t s  f i s h i n g  dec l ined  du r ing  t h e  earlier yea r s ,  t h e  
remaining b o a t s  i nc reased  t h e i r  e f f o r t ,  keeping t h e  t o t a l  level  of e f f o r t  
s teady for a long while.  I n  r e c e n t  years ,  t h e  con t inu ing  d e c l i n e  i n  t h e  
number of boa t s  h a s  a f f e c t e d  t o t a l  e f f o r t ,  which has  dec l ined .  

Skillman noted t h a t  

Next, t h e  accuracy of t h e  d a t a  used i n  t h e  a n a l y s e s  p re sen ted  during 
t h e  a f t e rnoon  s e s s i o n  w a s  quest ioned.  Pooley s t a t e d  t h a t  a l though t h e  
f i n a n c i a l  s t a t emen t s  of any i n d u s t r y  or  any b u s i n e s s  are always s u b j e c t  t o  
i n t e r p r e t a t i o n  and ques t ion ,  f o r  t h e  l o c a l  b a i t b o a t s ,  s p o t  checks ( t e s t i n g  
t h e  d a t a  on f i n a n c i a l  s t a t emen t s  w i t h  a l t e r n a t i v e  sources)  showed them t o  
be q u i t e  c o n s i s t e n t .  The r epor t ed  f i g u r e s  were c o n s i s t e n t  w i t h  t h e  kind of 
product ion expected of t h e  vessels. It w a s  conceded t h a t  t h e  f i n a n c i a l  
r e p o r t s  might b e  o f f  by 5 o r  10% but it w a s  f e l t  t h e r e  w a s  no reason t o  
expect  t h a t  t h e  b i a s  changes y e a r  by year ,  i n  which case  i t  makes no ' 

d i f f e rence .  The same w a s  s a i d  t o  b e  t r u e  of t h e  State compiled c a t c h  
s t a t i s t i c s .  
confidence i n  t h a t  data ,  which i n d i c a t e d  t h a t  o t h e r  d a t a  sou rces  were 
b i a s e d  by underreport ing.  

Hudgins used only p r o p r i e t a r y  i n d u s t r y  d a t a  and claimed 100% 

There was some argument over  whether b i o l o g i c a l  d a t a  had been ignored 
I n  defending t h e  i n t e r p r e t a t i o n  i n  t h e  economic and c a t c h  t r e n d  analyses .  

t h a t  g r e a t l y  expanded f i s h e r i e s  i n  o t h e r  p a r t s  of t h e  P a c i f i c  have had 
major impacts on Hawaii's ca t ches  i n  r e c e n t  yea r s ,  Hudgins claimed t h a t  t h e  
b i o l o g i c a l  ( t agg ing  and r e c a p t u r e )  s t u d i e s  were not ignored, bu t  t h a t  no 
s t a t i s t i c a l  a n a l y s i s  of t h e s e  b i o l o g i c a l  d a t a  or o t h e r  d a t a  supported t h e  
con ten t ion  of some b i o l o g i s t s  t h a t  f i s h i n g  p r e s s u r e  h e r e  or elsewhere has  
had l i t t l e  o r  no e f f e c t  on Hawaii's aku catches.  

It w a s  asked whether anyone had analyzed t h e  S t a t e  c a t c h  r e p o r t s  t h a t  
show t h e  number of t r i p s ,  t h e  area f i shed ,  and t h e  s i z e  composition of t h e  
ca t ch  t o  see i f  t h e r e  i s  evidence t h a t  f ishermen have not been going out  as 
f a r  i n  r e c e n t  y e a r s  and if they have been c a t c h i n g  s m a l l e r  f i s h  i n s h o r e  and 
l a r g e r  f i s h  offshore.  
q u a n t i f i e d  by i n s h o r e  and o f f shore ,  t h e  t r e n d s  had no t  y e t  been analyzed. 
One of t h e  problems i n  such an a n a l y s i s  i s  t h a t  z e r o  c a t c h  t r i p s  are not 
r epor t ed  and t h i s  b i a s e s  t h e  da t a .  The d i r e  need of e s t a b l i s h i n g  any 
change i n  t h e  q u a l i t y  of a u n i t  of f i s h i n g  e f f o r t  wer time and t h e  need t o  
document t r e n d s  i n  f i s h i n g  p a t t e r n s  were emphasized s i n c e  t h e r e  could be 
no d e f i n i t i v e  conclusion about t h e  s t a t u s  of t h e  l o c a l  s t o c k s  wi thou t  such 
information.  

Skillman i n d i c a t e d  t h a t  a l though CPUE had been 

Hawaii's Harket 

A sugges t ion  w a s  made t h a t  a l though s t a r t i n g  up t h e  cannery could h e l p  
t h e  indus t ry ,  it might amount t o  "bu t t ing  heads'' a g a i n s t  t h e  world market, 
which H a w a i i  i s  no t  i n  a p o s i t i o n  t o  do. It w a s  proposed t h a t  t h e  cannery 
be opened i n  conjunct ion w i t h  us ing  t h e  new p rocess  t h a t  J apan  h a s  
developed f o r  f r e e z i n g  t h e  f i s h  so t h a t  when thawed, i t  almost t a s t e s  
f r e s h .  The f l a s h - f r e e z i n g  p rocess  could be used on t h e  s m a l l  f i s h  t h a t  t h e  
cannery d o e s n ' t w a n t  and t h e s e  f r o z e n  f i l l e t s  could be t h e  b a s i s  f o r  a 
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s t a t e  supported attempt a t  market p e n e t r a t i o n  on t h e  U.S. mainland us ing  
a i r  f r e i g h t  o r  t ak ing  advantage of f r e e z e r  s h i p p i n g  c o n t a i n e r  which tend 
t o  go back t o  t h e  U.S. mainland empty. Secondly. i t  w a s  suggested t h a t  t o  
meet new demand generated by t h i s  e n t e r p r i s e .  t h e  S t a t e  should i n i t i a t e  a 
program t o  h e l p  t h e  owners b u i l d  new. smaller s h i p s  t h a t  go ou t  f a r t h e r  and 
h e l p  o rgan ize  a cooperat ive e f f o r t  t o  meet t h e  r i s i n g  c o s t  of i n su rance  
through self- insurance.  

The s u b j e c t  of imported. quick-frozen aku f i l l e t s  and t h e i r  impact on 
t h e  l o c a l  market w a s  r a i s e d  again.  
imported. but  i t  w a s  noted t h a t  i n  times when f r e s h  aku was n o t  a v a i l a b l e ,  
people have turned t o  f rozen  aku. There are  people  who have i n d i c a t e d  t h a t  
it tastes as good as t h e  f r e s h  product.  There are  many people,  however. 
who have i n d i c a t e d  t h a t  i f  t h e  product s i ts  out  t o o  long. i t  t e n d s  t o  g e t  a 
l i t t l e  watery and mushy. Local marketers  s a i d  they  hear  a wide range of 
opinions about i ts  q u a l i t y  and tas te .  The opinion w a s  expressed t h a t  t h e  
product h a s  c e r t a i n l y  made an impact i n  t h e  i s l a n d s .  but  t h a t  people  w i l l  
s t i l l  p r e f e r  f r e s h  aku when it  is  a v a i l a b l e .  

N o  one could say how much was being 

It was noted t h a t  on Maui. people have accep ted  t h e  use  of f rozen  aku 
f o r  making poki and acceptance may go f u r t h e r  i f  i t  i s  compe t i t i ve  i n  
p r i ce .  The added convenience of u s ing  t h e  f r o z e n  product as opposed t o  t h e  
t r o u b l e  of c l ean ing  and boning whole f r e s h  aku w a s  a l s o  mentioned, and t h e  
convenience of i t  being r e g u l a r l y  a v a i l a b l e .  The l i k e l i h o o d  t h a t  f r e s h  aku 
would be cheaper than  t h e  imported f r o z e n  aku, and t h e  i n c r e a s i n g  volume of 
imports due t o  t h e  l a r g e  demand were mentioned. 
t es t  f o r  t h e  l o c a l  i n d u s t r y  would b e  t o  see. when t h e  t h e  f r e s h  supply 
comes back s t rong ,  i f  domestic aku can push t h e  imported aku o f f  t h e  
shelves .  

It w a s  suggested t h a t  t h e  

Economic Analysis 

The ques t ion  w a s  t hen  r a i s e d  as t o  whether an a n a l y s i s  of t h e  
economics of t h e  boa t  o p e r a t i o n  t h a t  s p l i t  t h e  y e a r  i n t o  two components. 
season and off-season, would suggest  t h e  f e a s i b i l i t y  of a f i s h e r y  t h a t  
ope ra t e s  f o r  only 6 months out  of t h e  year.  
an a n a l y s i s  would not  make any d i f f e r e n c e  on t o t a l  f i x e d  c o s t s  such as 
insurance.  and t h a t  although t h e  o p e r a t i n g  c o s t s  might d i f f e r  s easona l ly  
s i n c e  t h e  off-season was used as a t i m e  t o  r e p a i r  and maintain t h e  ves se l .  
t h i s  would have t o  be app l i ed  as a c o s t  t o  t h e  on-season. The d a t a  t o  
permit a seasonal  a n a l y s i s  probably e x i s t .  and i t  w a s  noted t h a t  o t h e r  
f i s h e r i e s  have operated i n  t h a t  fashion. b u t  t h e  problem of t h e  crews being 
unemployed during t h e  off-season and then  u n a v a i l a b l e  f o r  t h e  on-season 
w a s  r a i s e d  as an ob jec t ion .  

The r e p l y  i n d i c a t e d  t h a t  such 

B a i t  Supply 

The adequacy of t h e  b a i t  supply i n  an expanded f i s h e r y  w a s  quest ioned 
bu t  o t h e r s  claimed t h a t  t h i s  w a s  no t  p e r t i n e n t  s i n c e  t h e  problem was 
s u r v i v a l  of t h e  i n d u s t r y  a t  levels  t h a t  had been supported i n  t h e  pas t .  
The real  ques t ion  was aga in  emphasized as being: 
caught?" 

" A r e  t h e  f i s h  t h e r e  t o  be 
I f  t h e  answer is yes,  t h e  o t h e r  i s s u e s  become important  b u t  
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impatience w a s  expressed Over t h e  d i s c u s s i o n  of t h e s e  o t h e r  i s s u e s  be fo re  
t h e  q u e s t i o n  of aku a v a i l a b i l i t y  w a s  answered. Subsequent i s s u e s  r a i s e d  
were a c c e s s  t o  b a i t  i n  Pearl Harbor. a nehu (a  b a i t f i s h .  S to l ephorus  
purpureus) enhancement program. and new boats .  

Loca l  Aku Abundance 

An at tempt  w a s  made t o  c l a r i f y  t h e  q u e s t i o n  on t h e  s t a t u s  of t h e  
resource.  The continued P a c i f i c - w i d e  abundance of aku may n o t  mean that  
t h e  f i s h  are s t i l l  around H a w a i i  i n  t h e  abundance t h a t  t hey  were i n  t h e  
pas t .  Sea s u r f a c e  temperature and s a l i n i t y  d a t a  c o l l e c t e d  a t  a Koko Head 
sampling s t a t i o n  f o r  t h e  last  2 9  y e a r s  were c i t e d  as  showing a warming 
t r e n d  s i n c e  1976 and an i n c r e a s e  i n  s a l i n i t y ,  which according t o  previous 
research,  i n d i c a t e s  reduced s k i p j a c k  tuna abundance i n  Hawaiian waters due 
t o  changes i n  t h e  movements of major water masses. 

It w a s  po in t ed  out t h a t  t h e  l o c a l  i n d u s t r y  doesn ' t  c a r e  much about t h e  
abundance of aku ocean-wide, i t  i s  only concerned w i t h  t h e  abundance w i t h i n  
300 o r  400 nmi. s i n c e  it i s  t h e  f r e s h  f i s h  market t h a t  w i l l  make o r  break 
t h e  l o c a l  i ndus t ry .  It w a s  emphasized t h a t  i f  t h e  aku are "out t h e r e "  but 
beyond t h e  reach of l o c a l  b o a t s  due t o  oceanographic changes. t h e n  t h e r e  i s  
l i t t l e  t h a t  can b e  done t o  improve t h e  s i t u a t i o n .  D i s b e l i e f  was expressed 
t h a t  s l i g h t  changes i n  temperature  and s a l i n i t y  would keep aku away from 
Hawai i .  It w a s  explained t h a t  it i s  no t  i n t o l e r a n c e  by t h e  f i s h  f o r  t h e  
d i f f e r e n t  water b u t  j u s t  t h e  a s s o c i a t i o n  of tuna w i t h  c e r t a i n  t y p e s  of 
water and w i t h  boundaries  between water types  which may r e p r e s e n t  p l a c e s  
where food i s  concen t r a t ed  o r  pathways f o r  movement. 

Locat ing such ocean f e a t u r e s  us ing  s a t e l l i t e s .  and t h e  q u e s t i o n  of 
whether they are w i t h i n  f i s h a b l e  range were t h e n  discussed.  The experience 
of t h e  a l b a c o r e  vessels i n  us ing  s a t e l l i t e - p r o d u c e d  c h a r t s  of sea s u r f a c e  
temperature. wind v e l o c i t i e s .  and c o l o r  boundaries  w a s  c i t e d  as showing t h e  
u s e f u l n e s s  of such measures i n  t h a t  f i s h e r y ,  b u t  o t h e r s  claimed t h a t  such 
methods don ' t  work as w e l l  f o r  s k i p j a c k  tuna  as f o r  o t h e r  tunas.  
s ta t i s t ics  on ocean cond i t ions  were s a i d  t o  b e  a v a i l a b l e ,  b u t  no one has  
worked ou t  a r e l a t i o n s h i p  f o r  t h e i r  u se  i n  l o c a t i n g  s k i p j a c k  t u n a  around 
H a w a i i .  It w a s  suggested t h a t  t h e  s e a s o n a l i t y  of s k i p j a c k  tuna  abundance 
around t h e  i s l a n d s  could a l s o  be a result of t h e  seasona l  warming and 
cool ing t r e n d  brought about  by t h e  movements of water masses and by aku 
movement i n t o  t h e  area around H a w a i i .  Some work o f f  t h e  Kona c o a s t  showing 
a p o s i t i v e  c o r r e l a t i o n  between t h e  presence of o f f s h o r e  gy res  l o c a t e d  w i t h  
m i l i t a r y  equipment and t h e  abundance of nearshore r e e f  f i s h  larvae w a s  
c i t ed .  b u t  no one has  t e s t e d  t h e  hypothesis  t h a t  t h e r e  might be t u n a  
a s s o c i a t e d  w i t h  t h o s e  gyres.  

The 

C l a r i f i c a t i o n  of an exp lana t ion  f o r  t h e  resurgence of l a r g e  aku i n  t h e  
ca t ch  during 1985 w a s  requested.  and t h e  i d e a  w a s  expressed t h a t  decreased 
f u e l  p r i c e s  pe rmi t t ed  l o n g e r  t r i p s ,  more searching.  and f i s h i n g  f a r t h e r  
from shore.  
ques t ion  t h e  f ishermen as t o  t h e  l e n g t h  of t h e i r  t r i p s  du r ing  t h i s  l as t  
y e a r  compared t o  previous yea r s .  

The suggested method of t e s t i n g  t h i s  hypo thes i s  was t o  
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The d i scuss ion  r e tu rned  t o  t h e  ques t ion  of whether t h e  aku are t h e r e  
t o  be caught by t h e  p re sen t  day f l e e t .  One opinion expressed was t h a t  no 
b i o l o g i s t  w i l l  wer be a b l e  t o  g i v e  a s t r a i g h t  answer because t h e  only d a t a  
are those  a v a i l a b l e  from t h e  f i s h e r y  and those  d a t a  are hope le s s ly  
compounded by t h e  experience of t h e  fishermen. Another opinion w a s  t h a t  
t h e  answer i s  obviously no. or there would be no need f o r  t h i s  meeting. It 
w a s  aga in  suggested t h a t  s i n c e  t h e  f l e e t  w a s  old. t h e r e  needed t o  be 
investment i n  new boats.  

Ocean Conditions and Akn Abundance 

An i n d u s t r y  member asked i f  aku a v a i l a b i l i t y  r e a l l y  could be 
c o r r e l a t e d  wi th  some oceanographic f e a t u r e ,  such as an isotherm o r  t h e  
thermocline.  It w a s  s t a t e d  t h a t  t h e  l o c a l  aku f ishermen say t h e  aku go 
where t h e  food is. Perhaps t h i s  means they fol low temperature  boundaries  
i f  t h a t  i s  where t h e  food is. I f  aku were known t o  a s s o c i a t e  w i th  c e r t a i n  
oceanographic f ea tu res .  and w e  could t r a c k  t h o s e  f e a t u r e s .  t h i s  would tell 
us where t h e  aku are and where they  are not .  Then w e  would know when they 
were out of range of t h e  f i she ry .  and w e  could answer t h e  quest ion:  "Is 
t h e  r e source  out  there?" It w a s  noted t h a t  a t  t h i s  point .  t h e  problem i s  
be ing  blamed on eve ry th ing  (El Niiio. o t h e r  f i s h e r i e s .  e t c . ) .  bu t  no one 
knows f o r  c e r t a i n .  

On t h e  i s s u e  of blame for t h e  problem. t h e  p o s s i b i l i t y  w a s  r a i s e d  t h a t  
i n c r e a s i n g  numbers of s p o r t s  f ishermen were d i s p e r s i n g  t h e  schoo l s  of aku 
and. t he re fo re .  i n t e r f e r i n g  with t h e  commercial f l e e t ' s  success .  The only 
responses  t o  t h i s  i d e a  were negat ive.  It w a s  s a i d  t h a t  t h e  l o c a l  s p o r t s  
f i s h e r y  f o r  aku w a s  n o t  s i g n i f i c a n t .  

Local temperature and s a l i n i t y  p a t t e r n s  were s a i d  t o  be uncor re l a t ed  
w i t h  t h e  p a t t e r n  of E l  Nicos i n  r e c e n t  years .  
NiGo i s  known t o  a f f e c t  t h e  thermocline.  t h a t  t h e  s k u  a r e  known t o  be 
a s s o c i a t e d  w i t h  t h e  thermocline,  and t h a t  t h e  thermocl ine must rise t o  
b r i n g  t h e  f i s h  up t o  b e  caught. 

It was s t a t e d  t h a t  t h e  E l  

The most r e c e n t  El NiGo w a s  1982-83. It was asked i f  t h e  El Nizo 
perhaps a f f e c t e d  H a w a i i  several y e a r s  b e f o r e  it reached t h e  w e s t  c o a s t  and 
t h i s  w a s  explained t o  be impossible  s i n c e  t h e  El Nizo a f f e c t s  t h e  e n t i r e  
P a c i f i c  i n  any given y e a r  t h a t  it occurs. The most r e c e n t  one was very 
severe.  T a h i t i  had nine cyclones i n  1 yea r  where i t  had none f o r  t h e  
previous 9 years .  Other El Nice y e a r s  were given as 1979. 1976. 1973, 
1972. 1969. 1965. 1961. 1958. 1957. and 1951. Some of t h e s e  were a l o t  
s t r o n g e r  than  o t h e r s  and they had s l i g h t l y  d i f f e r e n t  impacts. b u t  i t  was 
pointed ou t  t h a t  t h e r e  was no r e l a t i o n s h i p  between t h e  E l  Nizo y e a r s  and 
t h e  c a t c h e s  i n  t h e  Hawaiian f i s h e r y .  The El Nizo y e a r s  w e r e  no t  a l l  good 
years .  o r  a l l  bad years.  o r  a l l  average yea r s ,  nor w a s  t h e r e  a p a t t e r n  i n  
t h e  q u a n t i t y  caught i n  t h e  y e a r s  b e f o r e  o r  a f t e r  an E l  NiGo. 

It was suggested t h a t  a l though t h e  t agg ing  s t u d i e s  by t h e  SPC w e r e  
good and showed a high tu rnove r  i n  t h e  areas c e n t r a l  t o  t h e  r ange  of aku 
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s u r f a c e  f i s h e r i e s .  H a w a i i  w a s  a t  t h e  edge of t h i s  range and t h u s  a t  a 
disadvantage.  
temperature,  s a l i n i t y ,  and perhaps o the r  changes caused by n e a r l y  cons t an t  
v o l c a n i c  e r u p t i o n s  i n  r e c e n t  y e a r s  have had a bad impact and t h a t  i n  
add i t ion ,  being a t  the  edge of t h e  d i s t r i b u t i o n ,  f a r  from t h e  source,  and 
having a f i s h e r y  t h a t  depends on t h e  l a r g e r ,  o l d e r  f i s h  mean t h a t  Hawaii 's  
f i s h e r y  i s  h u r t  by o the r  f i s h e r i e s  between i t  and t h e  source of aku. 

It  was suggested t h a t  t h e  changes i n  l o c a l  water 

F r u s t r a t i o n  w a s  a g a i n  expressed a t  t h e  l a c k  of information on t h e  
abundance of aku around H a w a i i  and t h e  f i s h e r y  b i o l o g i s t s  were a l s o  
c r i t i c i z e d  f o r  not communicating w i t h  t h e  oceanographers no r  keeping i n  
touch w i t h  t h e  new t echno log ie s  t h a t  could be u s e f u l  f o r  monitor ing ocean 
condi t ions.  I n  defense it was po in ted  out t h a t  several f i s h e r y  b i o l o g i s t s  
d i d  a t t e n d  t h e  r ecen t  P a c i f i c  Communications Conference where new 
t echno log ie s  were displayed,  and t h a t  t h e  NMTS r e sea rch  vessel i s  o u t f i t t e d  
w i t h  a s ta te-of- the-ar t  s a t e l l i t e  r e c e i v e r  f o r  mapping ocean temperature  
boundaries  i n  real  t i m e .  It i s  being used i n  r e s e a r c h  on a l b a c o r e  i n  t h e  
South P a c i f i c  t o  show t h a t  they are more a v a i l a b l e  where t h e r e  are s t r o n g  
s u r f a c e  temperature  g r a d i e n t s .  However, around t h e  Hawaiian I s l a n d s ,  t h e r e  
are no s t r o n g  s u r f a c e  temperature  g rad ien t s .  
t h a t  cloud cover e l i m i n a t e s  much of t h e  s a t e l l i t e  da ta .  It w a s  po in t ed  out 
t h a t  a t  one time, NMFS had t h r e e  vessels, i n c l u d i n g  one s p e c i f i c a l l y  
designed f o r  t una  r e sea rch  and aku f i s h i n g ,  but due t o  budgetary 
c o n s t r a i n t s ,  NMPS l o s t  t h e  use  of t h a t  v e s s e l .  Without it, i t  i s  
impossible  t o  sample aku abundance except through t h e  domestic f i s h e r y  and 
impossible  t o  know anything about t h e  abundance of aku beyond t h e  range of 
t h e  domestic f i s h e r y .  

There i s  a l s o  t h e  problem 

The use  of oceanographic d a t a  by purse s e i n e  f l e e t s  t h a t  range t h e  
ocean. p l o t  t h e i r  own temperature  observat ions,  and communicate t h e i r  
f i n d i n g s  t o  each o t h e r  w a s  noted. The use of sea s u r f a c e  temperature  d a t a  
obtained by a i r p l a n e s  us ing  i n f r a r e d  radiometry w a s  once t h e  whole b a s i s  
f o r  t h e  sou the rn  b l u e f i n  t u n a  f i s h e r y  i n  A u s t r a l i a .  It  w a s  po in t ed  out  . 

t h a t  t o  u s e  information t o  l o c a t e  d i s t a n t  (more t h a n  300-400 nmi) t u n a  
aggregat ions,  a h igh ly  mobile f l e e t  i s  needed, and Hawaii's dependence on 
t h e  f r e s h  tuna  market limits t h i s  f i s h e r y  t o  f i s h i n g  grounds c l o s e r  t o  
po r t .  It w a s  a l s o  s a i d  t h a t  s k i p j a c k  tuna are t h e  least  r e spons ive  of all 
t unas  t o  temperature  f r o n t s .  

It was suggested t h a t  d a t a  on t h e  Equa to r i a l  Countercurrent be 
examined t o  determine i t s  r o l e  i n  d i s p e r s i n g  aku more towards t h e  eastern 
s i d e  of t h e  P a c i f i c ,  and t o  see whether t h i s  d i s p e r s a l  a f f e c t s  t h e  amount 
of aku i n  H a w a i i .  It w a s  suggested t h a t  t h e  d a t a  on t ro l l - caugh t  s k i p j a c k  
t u n a  be analyzed t o  see i f  t h e s e  show t h e  same t r e n d s  as t h e  b a i t b o e t  data.  
And it w a s  suggested t h a t  someone should summarize t h e  series of even t s  
t h a t  seem t o  be co inc iden t  w i t h  t h e  dec l ine  i n  H a w a i i ' s  aku f i s h e r y .  
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MAY 1. 1986 MORNING SESSION 

Richard S. Shomura opened t h e  second day of t h e  workshop by commenting 
t h a t  t h i s  w a s  one of t h e  few occasions i n  h i s  p a r t i c i p a t i o n  i n  f i s h e r i e s  
meetings where economists were p r e s e n t  i n  more t h a n  token fo rce .  J a c k  R. 
Davidson. an economist and D i r e c t o r  of t h e  Un ive r s i ty  of H a w a i i  Sea Grant 
College Program. chaired t h e  morning session.  

Kathryn Vanderpool : "New Marketing Technology" 

Vanderpool opened h e r  p r e s e n t a t i o n  by no t ing  t h a t  a l though she w a s  
n e i t h e r  a n  economist nor a b i o l o g i s t .  she had over  20 y e a r s  expe r i ence  
commercially f i s h i n g  from Mexico t o  B r i t i s h  Columbia and w e s t  of Midway 
I s l ands .  

Albacore has  t r a d i t i o n a l l y  been a cannery product. and t h e  a l b a c o r e  
b o a t s  l i k e  t o  t h i n k  of t h e i r  product as t h e  f i l e t  mignon of tunas.  
Vanderpool s a i d  t h a t  t h e  a l b a c o r e  t r o l l e r s  saw t h e  c a n n e r i e s  c l o s i n g  and 
t h e i r  t r a d i t i o n a l  w a y  of l i f e  disappearing. 
of handl ing f i s h  w e r e  no l e s s  t h a n  poor t o  t r a g i c .  
thrown on deck, dropped i n t o  t h e  hold,  and e i t h e r  b r i n e  o r  b l a s t  f rozen  
on board. 

They r e a l i z e d  t h a t  o l d  methods 
The f i s h  were caught. 

Vanderpool belongs t o  t h e  Midway group which comprises a l b a c o r e  
t r o l l e r s  w i t h  t h e  c a p a b i l i t y  of s t a y i n g  on t h e  grounds f o r  up t o  100 days. 
The vessels have seen t h e i r  c a t c h  rates d e c l i n e  i n  t h e  mainland U.S. 
f i she ry ,  moved t o  Midway f o r  a l a t e  s p r i n g  and early summer season. and now 
are explor ing a South P a c i f i c  w i n t e r  f i s h e r y .  

Vanderpool l e d  a Salstonstall-Kennedy p r o j e c t  which asked whether 
a lbacore  could be processed and f r o z e n  on board and d e l i v e r e d  t o  market 
w i t h  a c o n s i s t e n t  q u a l i t y  product. 
v e s s e l s  handle  i n  terms of on-board processing? Vanderpool thought they 
could d e l i v e r  a f rozen  l o i n ,  processed on t h e  vessel. b u t  because of t h e  
t i m e  r equ i r ed  and t h e  40 knot winds, s a f e t y  f a c t o r s  precluded t h a t  
p o s s i b i l i t y .  That was d i s c m e r e d  t h e  second day out .  

What d i d  p rocess ing  mean? What could 

They discovered t h a t  new b leed ing  procedures  w e r e  required.  I f  t h e  
isthmus a r t e r y  of t h e  a lbacore  w a s  c u t  b e f o r e  t h e  f i s h  w a s  placed on t h e  
wash down area. al lowing t h e  h e a r t  t o  assist i n  pumping out  t h e  blood, t h e  
product w a s  improved. 

The k i l l i n g  f a c t o r  i s  a l s o  important.  The Japanese  are p i t h i n g  b u t  
Vanderpool found t h a t  it w a s  b e t t e r  t o  maintain t h e  n a t u r a l  t remor of t h e  
f i s h  t o  assist i n  ex t rud ing  blood. 
ca rpe t s ,  and t h e  f i s h  i s  f lu shed  forward on a PVC p i p e  to avoid damaging 
i t s  exterior. 

They l a n d  t h e  f i s h  ve ry  gent ly .  on 

Vanderpool allows t h e  f i s h  t o  bleed i n  t h i s  manner f o r  up t o  20 min 
Albacore are 10°-120F warmer than and then  t h e  crew c u t s  t h e  g i l l  area. 
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t h e  water. 
on freezing.  
from t h e  co re  t o  t h e  e x t e r i o r .  

I f  t h e  f i s h  are not p rev ious ly  cooled down, t h e  s k i n  w i l l  s p l i t  
The body h e a t  must b e  allowed t o  d i f f u s e  through t h e  meat 

The crew then  heads and e v i s c e r a t e s  t h e  a lbacore .  T h i s  is  important 
t o  remove enzymes and b a c t e r i a  a s s o c i a t e d  w i t h  t h e  stomach. Th i s  can 
reduce t h e  enzyme and b a c t e r i a  count from 87,000 t o  2,700 p a r t s  p e r  
mil l ion.  I n i t i a l l y  t h e  crew d i d  50-55 f i s h  an  hour, bu t  now h e r  crew does 
70-75 f i s h  an hour. All work must be done b e f o r e  r i g o r  mor t i s .  Rigor 
exudes o i l s  onto t h e  deck which i s  extremely dangerous, and r i g o r  l e a d s  t o  
t h e  cond i t ion  i n  which t h e  f l e s h  of t h e  fish becomes dry and b o a r d l i k e  i n  
t ex tu re .  

Because f r e e z i n g  has a drying e f f e c t ,  they now use a vacuum pack 
on board. The vacuum packing machine should be l a r g e  enough f o r  t h e  l a r g e r  
f i s h  s i z e s .  Vanderpool has  had t o  g l a z e  l a r g e r  f i s h  because t h e i r  packing 
machine was unable t o  hand le  anything Over 14 l b  ( 6  kg) round weight.  They 
were concerned t h a t  on board g l a z i n g  would l e a d  t o  a t h i c k  and t h i n  g l aze  
which was ve ry  nega t ive  from a marketing s t andpo in t ,  bu t  t h e  g l a z i n g  has 
been r e l a t i v e l y  uniform. However, g l a z i n g  i s  ve ry  d i f f i c u l t  and time 
consuming i n  manpower c o s t s .  

Vanderpool u ses  a 36,000 BTU evapora to r  w i t h  a blower system d r iven  by 
a 10-ton compressor system f o r  r e f r i g e r a t i o n .  They can handle  up t o  20 
t o n s  of a lbacore  o v e r a l l .  The vessel i s  steel h u l l e d  and has  6 i n .  of foam 
i n s u l a t i o n  w i t h  a f i b e r g l a s  overlay.  Freezing c a p a c i t y  i s  2,000-3,000 l b  
(900-1,400 kg) pe r  day. The f r e e z e r  system achieves -22OC i n  12-18 h. 

A number of vessel o p e r a t o r s  had experience w i t h  f r o z e n  a l b a c o r e  for 
t h e  cannery and thought f r e e z i n g  t o  O o  was s u f f i c i e n t .  What w e  know now is 
t h a t  f r e e z i n g  t o  Oo i s  concen t r a t ing  an enzyme and t h a t  temperatures  below 
-22OC are r equ i r ed  t o  keep t h e  enzyme i n a c t i v e .  

When Vanderpool looked a t  t h e  aku boa t s ,  she  quest ioned whether they 

H e r  q u e s t i o n  t o  t h e  aku 
had t h e  capac i ty  t o  f r e e z e  on board. 
recommended a p l a t e  or t u n n e l  f r e e z i n g  system. 
people w a s  t h e  his tamine problem i f  t h e  f i s h  are not  f r o z e n  on board. The 
a lbacore  t r o l l e r s '  product i s  <60 min o l d  when f r e e z i n g  beg ins  which avoids  
t h e  his tamine problem. A p o s s i b l e  s o l u t i o n  i s  an on board c h i l l  t ank  which 
w i l l  a l s o  avoid t h e  s p l i t  s k i n  syndrome which d r i v e s  down t h e  p r i c e .  There 
i s  s t i l l  a problem of s h e l f  l i f e .  
She disagreed w i t h  t h e  Japanese p r a c t i c e  of calcium c h l o r i d e  b r i n e ,  and she 
concluded t h a t  it i s  not worth working w i t h  t h e  s a l t  con ten t  problem. 
albacore b o a t s  b l a s t  f r e e z e  only. 

For onshore f r e e z i n g ,  Vanderpool 

Oxidation l e a d s  t o  l o s s  of eye appeal.  

The 

Vanderpool's a l b a c o r e  b o a t s  grade t h e i r  c a t c h  on board by appearance 
and s i z e .  
bleeding b u t  not p rocess ing  on board. 
recovery rate. 
bone f o r  s t o c k  pot purposes. 
both t h e  processor  and t h e  chefs.  

Some vessels under c o n t r a c t  t o  Vanderpool have experimented w i t h  
Onshore l o i n i n g  has  l e d  t o  a 49% 

The next s t e p  i s  a cu t  t o  keep t h e  dark meat a g a i n s t  t h e  
O f  course a l l  t h i s  t a k e s  s p e c i a l  t r a i n i n g  f o r  
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Even with t h i s .  a lbacore  p r i c e s  have been h i t  very hard. The c o s t  of 
changing over  from cannery pack t o  a frozen l o i n  o p e r a t i o n  w a s  
approximately $20,000 f o r  t h e  v e s s e l .  
must be c a r e f u l l y  explored. 

The p r a c t i c a l i t y  f o r  t h e  aku f l e e t  

Vanderpool commented on t h e  previous day's s ta tement  about f i s h e r i e s  
marketing a s s o c i a t i o n s  be ing  exempt from a n t i t r u s t  laws, and emphasized 
t h a t  t h i s  w a s  not t h e  case f o r  i n d i v i d u a l s  o r  between a s s o c i a t i o n s .  Th i s  
f a c t  was not w e l l  understood by many w i t h i n  t h e  a l b a c o r e  i n d u s t r y .  

She agreed t h e  i n d u s t r y  w a s  n o t  i n  a slump; it w a s  i n  a p e r i o d  of 
t o t a l  change. and t h e  change is  i n  marketing t h e  f i s h .  The f i s h  on deck 
are 100% more v a l u a b l e  t h a n  any f i s h  i n  t h e  water. 
l e a r n i n g  t o  move o f f  t h e  f i s h  schoo l s  t o  t a k e  t h e  t i m e  t o  p rope r ly  process  
t h i s  catch.  I f  t h e  f i s h  are not  w e l l  handled, t h e n  t h e  buyer cannot g e t  
premium p r i c e s ,  and t h e  end u s e r  i s n ' t  happy. 
c o n s i s t e n t  q u a l i t y  c o n t r o l .  

The vessels are 

The v e s s e l  must a s s u r e  

The cannery is  s t i l l  very important.  For a l t e r n a t i v e  marketing, one 
must begin very s m a l l  and keep q u a l i t y  high. 
market b u t  t h e  new markets must be developed ve ry  slowly and monitored very 
c a r e f u l  ly . 

The cannery i s  an  a s su red  

Christofer 8. Boggs: "Review of Biological Research on Skipjack Tunam 

Boggs began by canmenting t h a t  yesterday t h e  workshop had heard what 
t h e  b i o l o g i s t s  c a n ' t  say about aku. B io log ica l  r e s e a r c h  is s t i l l  involved 
in t r y i n g  t o  desc r ibe  what kind of a f i s h  an aku is. 
s t a g e  where w e  know what t h e  aku a re  doing o r  what they w i l l  do next.  The 
economics of our r e sea rch  has  something t o  do w i t h  t h i s :  The more 
expensive kind of r e sea rch  i s  t h e  k ind  i n  which t h e  s c i e n t i s t s  do some 
f i s h i n g  (which r e q u i r e s  a boat  t o  c a t c h  f i s h )  t o  f i n d  where t h e  f i s h  are, 
and use tagging experiments t o  estimate abundance, production, and 
movements. This k ind  of work has  not  been done around Hawaii because of 
cos t .  Therefore. t h e  NMFS b i o l o g i s t s  have been doing t h e  less expensive 
k ind  of research:  
what kind of animals aku are. 

We are no t  y e t  a t  t h e  

Onshore r e s e a r c h  on l i f e  h i s t o r y  and physiology t o  l e a r n  

Both kinds of r e sea rch  (at sea and onshore) have been t e l l i n g  u s  a 
l o t  about aku. 
w i t h  o t h e r  f i s h e s .  It i s  a very s t r a n g e  f i s h  w i t h  many puzzles  and 
paradoxes. 
what t h e  fishermen t e l l  t h e  b i o l o g i s t s  can be exp la ined  and used. 

Aku appears  t o  be l i k e  a cockroach when compared 

The s c i e n t i s t s  are t r y i n g  t o  e x p l a i n  t h e s e  puzzles,  so t h a t  

One of t h e  paradoxes i s  t h e  ve ry  high consumption of energy by aku, 
t h e i r  very high metabol ic  r a t e s ,  and t h e  f a c t  t h a t  t hey  l i ve  i n  a part  of 
t h e  world wi th  t h e  very least  amount of food, a d e s e r t  among t h e  oceans. 
They are unusual f i s h e s  because they have developed a system f o r  r e t a i n i n g  
h e a t  i n  t h e i r  body. 
of t h e  P a c i f i c  Ocean which i s  most product ive i n  food. t h e  e a s t e r n  t r o p i c a l  
P a c i f i c  (ETP). Aku spawn very  l i t t l e  i n  t h i s  a r e a ,  even though they spawn 
throughout most of t h e  res t  of t h e i r  range. 

This seeme t o  f o r c e  t h e  l a r g e  aku out  of t h e  h a b i t a t  
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The puzz le s  a re  numerous. Aku a r e  very f a s t  s w i m m e r s  and have 
magnetic s e n s o r s  t h a t  a l low them t o  know where they are. b u t  t agg ing  
r e s u l t s  seem to suggest  t hey  wander around randomly. 
have more t o  do w i t h  w a t e r  movements ( c u r r e n t s )  t han  wi th  d i r e c t e d  
movement. Aku are c a n n i b a l i s t i c .  An important food i t e m  is t h e i r  own 
young. 
usual  f i s h e r i e s  models. Although they  are l a r g e  f i s h .  they are ve ry  s h o r t  
l i v e d .  Desp i t e  a l o t  of movement from one p a r t  of t h e  P a c i f i c  t o  another ,  
t h e r e  are s t i l l  c l e a r  g e n e t i c  d i f f e r e n c e s  between s k i p j a c k  tuna i n  
d i f f e r e n t  areas. The f i n a l  paradox i s  t h a t  d e s p i t e  being one of t h e  most 
e x p l o i t e d  f i s h  i n  t h e  world. w e  cannot seem t o  o v e r e x p l o i t  them. 

The i r  movements may 

The i r  growth rate i s  h igh ly  v a r i a b l e  and hard t o  d e s c r i b e  by t h e  

Boggs' work has  been on tuna  ene rge t i c s .  Skipjack tuna consume oxygen 
a t  much h i g h e r  rates than o t h e r  f i s h .  .They a l s o  t e n d  t o  swim f a s t e r  than 
o t h e r  f i s h e s  and o t h e r  t unas ,  and they do i t  a l l  t h e  time which t a k e s  a l o t  
of energy. Yet they  a l s o  grow more r a p i d l y  than o t h e r  f i s h e s .  Therefore. 
aku must ea t  a l o t  more t h a n  o t h e r  f i s h e s  and o t h e r  tunas.  even when t h e r e  
i s  not a l o t  of food a v a i l a b l e .  This  was a real  puzzle  f o r  t h e  e c o l o g i s t s .  
The answer came from looking a t  o t h e r  small animals. and i n  p a r t i c u l a r  a t  a 
comparative s tudy of small  mammals which showed t h a t  t hose  wi th  t h e  h ighes t  
metabol ic  rates grew and reproduced f a s t e s t .  This  type of animal r e q u i r e s  
high q u a l i t y  food. and t h r i v e s  when cond i t ions  are good bu t  may r a p i d l y  
diminish i n  numbers when c o n d i t i o n s  t u r n  bad. Compared w i t h  o t h e r  f i s h e s .  
aku seem t o  be t h i s  type of animal. 
and have a f a s t  t i m e  s c a l e  f o r  all t h e i r  a c t i v i t i e s .  b u t  i f  they make wrong 
choices  about where t o  f i n d  food. they d ie .  
they m u l t i p l y  and grow v e r y  f a s t  which i s  why they are sometimes l i k e n e d  t o  
cockroaches. Th i s  exp lana t ion  does not  h e l p  t h e  fishermen. bu t  i t  he lps  
exp la in  t h e  sudden appearance and disappearance of aku and it s u g g e s t s  t h a t  
aku are going t o  be less p r e d i c t a b l e  than o t h e r  f i s h .  

They need a l o t  of high q u a l i t y  food 

I f  they keep f i n d i n g  food. 

Some o t h e r  r ecen t  r e s e a r c h  on aku d e a l s  w i t h  spawning. Aku spawning 
a r e a s  a r e  s l i g h t l y  more r e s t r i c t e d  than  t h e  t o t a l  range of t h e  aku (Fig. 
19). 
by t h e  2 5 O C  isotherm. A number of c o n t i n e n t a l  c u r r e n t s  sweep from t h e  
mainland Americas toward H a w a i i .  and along t h e  Equator. t h e r e  i s  a c u r r e n t  
i n  t h e  oppos i t e  d i r e c t i o n .  The movement of t h e  C a l i f o r n i a  Current 
Extension n o r t h  and south appears  t o  a f f e c t  t h e  a v a i l a b i l i t y  of aku t o  
Hawaii. 
young f i s h  i n t o  t h e  ETP. s i n c e  t h e r e  i s  l i t t l e  spawning t h e r e .  
r e sea rch  shows t h a t  changes i n  wind and temperature  i n  t h e  c e n t r a l  P a c i f i c  
1.5 y e a r s  ear l ier  can account f o r  50% of t h e  v a r i a b i l i t y  of 1.5 year-old 
f i s h  i n  t h e  ETP. SO. environmental  cond i t ions  can have a major e f f e c t  on 
t h e  reproduct ive success  and a v a i l a b i l i t y  of s k i p j a c k  tuna. which 
c o n t r a d i c t s  t h e  more t r a d i t i o n a l  f i s h e r i e s  concern over  t h e  s i z e  of t h e  
spawning stock. And t h e r e  i s  a l o t  of evidence t h a t  t h e  environment i s  
changing. 

The spawning range is  l i m i t e d  by t h e  20° isotherm and t h e  t o t a l  range 

The Equa to r i a l  Countercurrent  i s  probably important i n  b r i n g i n g  
Some 

S t u d i e s  on aku show h igh ly  v a r i a b l e  growth rates and cannibal ism even 
a t  small s i zes .  which s u g g e s t s  t h a t  t h e i r  s u r v i v a l  may b e  d e n s i t y  
dependent. 
a v a i l a b l e  i s  to count t h e  number of eggs o r  larvae. 

One technique which could be used t o  f i n d  out  how many f i s h  are 
However. t h e  f a c t  t h a t  
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sk ip j ack  tuna  are c a n n i b a l i s t i c  means t h a t  l a rva l  counts  may not b e  a 
v i a b l e  technique. Egg counts  combined w i t h  knowledge of t h e  frequency of 
spawning might b e  a n  a l t e r n a t i v e  method. Recent s t u d i e s  show t h a t  female 
aku may spawn every day. Advanced g e n e t i c s  work allows DNA composition t o  
s e r v e  as a means f o r  i d e n t i f y i n g  eggs t o  s p e c i e s  which is not p o s s i b l e  by 
microscope. I n s t e a d  of examining plankton samples under a microscope. t h e  
whole mass might be ground up and g e n e t i c  t echn iques  used t o  i d e n t i f y  t h e  
s p e c i e s  of eggs and t h e i r  q u a n t i t i e s .  

Boggs noted t h a t  t h i s  r e t u r n s  t o  h i s  answer t o  Tuna Boat Owners Co-op. 
Inc. Manager John Robey's q u e s t i o n  t h e  previous day about s a t e l l i t e  work: 
It could be done. bu t  i t  i s n ' t  be ing  done because of t h e  cost .  H e  s a i d  t h e  
b i o l o g i s t s  are developing t echn iques  t h a t  can be used i f  r e sea rch  econanics 
become less p r o h i b i t i v e .  

Boggs reexamined t h e  g e n e t i c s  work b r i e f l y  desc r ibed  by Kearney. I n  
theory you want t o  see i f  t h e r e  are independent popu la t ions  and whether 
t h e r e  are commonalities. The puzz le  w i t h  aku i s  t h a t  d i f f e r e n c e s  e x i s t  
d e s p i t e  w i d e n c e  of p l e n t y  of interchange.  The most r ecen t  summary is 
based on a l l e l e s  i n  s k i p j a c k  tuna  blood a c r o s s  t h e  P a c i f i c .  
b e  a graded change a c r o s s  t h e  wes te rn  P a c i f i c  u n t i l  H a w a i i ,  and b a s i c a l l y  
no d i f f e r e n c e s  t o  t h e  east .  
i n t e r a c t i o n ,  i t  w i l l  be between H a w a i i  and t h e  FTP. However. t h i s  does not 
say t h a t  t h e r e  i s  no mixture  between t h e  wes te rn  P a c i f i c  and H a w a i i .  which 
i s  included i n  t h e  g e n e t i c  c l i n e .  The l a c k  of t agg ing  r e s u l t s  showing 
movements from t h e  w e s t  t o  Hawaii may be a r e s u l t  of a l a c k  of t agg ing  i n  
t h e  no r the rn  p o r t i o n  of t h e  wes te rn  Pacif ic .  e s p e c i a l l y  i n  t h e  a r e a s  c l o s e  
t o  Hawaii. 

There seems t o  

This  sugges t s  t h a t  i f  t h e r e  i s  going t o  be 

Boggs noted t h a t  Kearney suggested w e  should look c l o s e r  t o  home f o r  
t h e  sou rces  of problems i n  H a w a i i ' s  f i s h e r i e s .  meaning looking a t  how w e  
are f i s h i n g ,  but  Boggs suggested i t  might a l s o  be important t o  look  c l o s e r  
t o  home i n  terms of what t h e  f i s h e r i e s  around H a w a i i  are doing. The two 
c l o s e s t  f i s h e r i e s  t o  H a w a i i  are t h e  Japanese pole-and-line f i s h e r y  i n  t h e  
NWHI and t h e  o f f s h o r e  ETP purse s e i n e  f i s h e r y .  These f i s h e r i e s  have gruwn 
l a r g e r  i n  r ecen t  years .  Although t h e  overall ETP purse s e i n e  f i s h e r y  has 
n o t  i nc reased  i n  r e c e n t  years ,  t h e  o f f s h o r e  f i s h e r y  o u t s i d e  t h e  CYRA (Fig. 
20) has inc reased  a lot s i n c e  t h e  1970's. This  p o r t i o n  of t h e  f i s h e r y  is 
ad jacen t  t o  t h e  C a l i f o r n i a  Current Extension which i s  implicated i n  whether 
t h e  f i s h  g e t  t o  H a w a i i  o r  not. The Japanese pole-and-line f i s h e r y  i n  t h e  
WHI w a s  l i m i t e d  b e f o r e  1972 b u t  i t  r o s e  through 1977 ( t h e  l a s t  y e a r  of 
d a t a 2 ) ,  and by t h e  t i m e  H a w a i i  s t a r t e d  t o  expe r i ence  problems, t h e  Japanese 
NWHI f i s h e r y  w a s  ca t ch ing  as much as Hawaii's long-term average (Fig. 2 1 ) .  

The one b i o l o g i c a l  q u e s t i o n  which hinges on t h i s  d a t a  is  what is our 
s t o c k  and what i s n ' t  our  s tock.  We have t h e  f i r m  a s s e r t i o n  t h a t  t h e  s tock  
c a n ' t  be w e r f i s h e d ,  t h a t  n a t u r a l  m o r t a l i t y  and t u r n w e r  are very rapid.  
But t h e  g e n e r a l i z a t i o n s  made about aku t u r n w e r  rates from t agg ing  

Updated through 1984 after t h i s  workshop (Fig.  21). 2 
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Figure 20.--Aku (skipjack tuna) f i s h e r i e s  c loses t  to  Hawaii. Shaded 
areas show 1) the.200-nmi zone around the Northwestern Hawaiian 
Is lands fished by pole-and-line boats from.Japan, and 2 )  the area 
outside the Inter-American Tropical Tuna Commission Yellowfin 
Regulatory Area (CYRA) f ished by domestic and foreign purse seiners. 
Japan a l so  catches a l o t  of a h  in FA0 area 77 outside the CYRA. 
(Christofer H.  Boggs) 
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Figure 21.--Catch by aku ( s k i p j a c k  tuna)  fisheries opera t ing  n e a r  H a w a i i .  
( C h r i s t o f e r  H. Boggs) 
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s t u d i e s  mostly i n  t h e  western P a c i f i c  may not b e  a p p l i c a b l e  t o  Hawaii's 
f i s h e r y .  The H a w a i i  f i s h e r y  i s  a t  t h e  edge of t h e  range f o r  t h e  o t h e r  
f i s h e r i e s  and h a s  a very d i f f e r e n t  s i z e  composition t h a n  t h a t  a s s o c i a t e d  
w i t h  t h e  high rate of t u r n w e r .  If t h e r e  i s  a v e r y  h igh  m o r t a l i t y  rate, 
t h e n  t h e  p ropor t ion  of l a r g e  f i s h  should be v e r y  s m a l l .  But w i t h  akU, 
whole s i z e  groups seem t o  appear and then  d i sappea r .  Being on t h e  edge of 
a range may be e n t i r e l y  d i f f e r e n t  t h a n  being i n  t h e  c e n t e r  of a s t o c k  o r  a 
spawning area. 
P a c i f i c  t o  Hawaii f o r  a s p e c i e s  which changes i n  c h a r a c t e r  based on i t s  
environment. Hawaii's seasonal  f i s h e r y  f o r  l a r g e  aku may be more 
s u s c e p t i b l e  t o  d e p l e t i o n  by o t h e r  f i s h e r i e s  c l o s e  t o  home t h a n  s k i p j a c k  
tuna  f i s h e r i e s  i n  o t h e r  a r e a s .  

It seems hard t o  e x t r a p o l a t e  from t h e  e a s t e r n  o r  wes te rn  

The r o l e  of b i o l o g i c a l  r e sea rch  i s  t o  t r y  t o  h e l p  e x p l a i n  t h e s e  
phenomena. To t r y  t o  make any p r e d i c t i o n s  t a k e s  d e t a i l e d  s t a t i s t i c s  on 
what i s  being caught. So what w e  r e a l l y  need i s  coope ra t ion  from t h e  
people who ca t ch  f i s h .  Th i s  can b e  i l l u s t r a t e d  by look ing  a t  t h e  c u r r e n t  
dilemma on what i s  happening i n  H a w a i i ' s  f i s h e r y .  There seem t o  b e  t h r e e  
p o s s i b i l i t i e s :  We a r e n ' t  f i s h i n g  as w e  used to. o r  t h e  f i s h  are being 
i n t e r c e p t e d  by o t h e r  people, o r  t h e r e  has  been an  environmental  change 
which changes t h e  h a b i t a t  and t h e  behavior  of t h e  f i s h .  The h a r d e s t  
p o s s i b i l i t y  t o  test  i s  t h e  one t h a t  t h e  environment and t h e  biology have 
changed. The easiest one t o  prove i s  about  f i s h i n g  h a b i t s .  so i n  t h e  s h o r t  
term, t h e  answers w e  need t o  t a k e  t o  t h e  bank are t h e  answers about haw w e  
are f i s h i n g .  

Boggs added some a d d i t i o n a l  comments on s i z e  composition. H e  noted 
t r e n d s  i n  French Polynesia  f o r  t h e  percentage of l a r g e  f i s h  t o  drop, j u s t  
as i t  has  i n  Hawaii. It seems u n l i k e l y  they are ca t ch ing  t h e  same f i s h ,  
bu t  t h e  p r i c e  of f u e l  was going up i n  bo th  places .  Looking a t  t h e  s i z e  
composition of f i s h  i n  t h e  ETP, t h e r e  w a s  a s h r i n k i n g  s i z e  from 1971 t o  
1983, bu t  i n  1984 t h e r e  w a s  a new group of l a r g e r  f i s h .  
w e n  l a r g e r  f i s h ,  so maybe w e ' l l  see b i g  f i s h  i n  H a w a i i  a y e a r  later.  

The 1985 d a t a  show 

Boggs ended w i t h  a no te  on t r a d i t i o n a l  Hawaiian f i s h i n g .  which w a s  
t h a t  you should s t o p  f i s h i n g  f o r  aku when t h e  kapu (taboo, c l o s u r e )  went 
on, and you should f i s h  f o r  opelu (mackerel scad, Decapterus spp).  As our 
aku f i s h e r y  declined, t h e  opelu f i s h e r y  has  gone way up. 

DISCUSSION SUMMARY: &search and Fishery Development 

Baitfish and Tuna Forage 

Jack R. Davidson cha i r ed  t h e  d i scuss ion  and began w i t h  t h e  obse rva t ion  
t h a t  r e sea rch  had been done i n  t h e  p a s t  t o  he lp  t h e  aku fishermen f i n d  ways 
t o  keep nehu l o n g e r  and t o  reduce nehu m o r t a l i t y .  
success fu l ,  but  t h e  p r o j e c t e d  c o s t  of t h e s e  methods w a s  found t o  b e  more 
t h a n  t h e  c o s t  of t h e  aku boats .  A l o t  of r e sea rch  on a l t e r n a t e  t y p e s  of 
b a i t f i s h  d i d n ' t  s e e m  t o  improve t h e  s i t u a t i o n  v e r y  much. 

"he r e sea rch  w a s  

Richard Kinney, an aku f isherman and boat  owner, complained t h a t  t h e  
importance of t h e  plankton squids ,  crabs,  f i sh .  and shrimps t h a t  are food 
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f o r  t h e  aku w a s  not brought out i n  t h e  t a l k s .  He exp la ined  t h a t  t h e  bad 
y e a r s  are y e a r s  when t h e r e  i s  ve ry  l i t t l e  "ba i t "  or food f o r  t h e  aku i n  t h e  
waters around t h e  Hawaiian I s l ands .  H e  s a i d  t h a t  when t h e r e  i s  l i t t l e  food 
i n  t h e  w a t e r .  you g e t  t r a v e l i n g  f i s h .  and t h e  fishermen do not c a t c h  f i s h  
i n  p l aces  where t h e  f i s h i n g  was e x c e l l e n t  t h e  day before .  
t h a t  i n  t i m e s  when t h e  aku a te  f eed ing  heavi ly .  they don ' t  mwe around as 
much. 
theory? 

H e  emphasized 

It w a s  asked why t h e  f i s h e r y  b i o l o g i s t s  haven ' t  i n v e s t i g a t e d  t h i s  

Boggs responded t h a t  r e sea rch  on t h e  r e l a t i o n s h i p  between f e e d i n g  and 
aku c a t c h a b i l i t y  would r e q u i r e  a l o t  of f i e l d  sampling around t h e  i s l a n d s  
t o  measure what food is  out t h e r e ;  and a s i d e  from not  having t h e  r e sources  
t o  conduct such a sampling program. it would seem more e f f i c i e n t  i f  t h e  
fishermen could r e p o r t  t h i s  t ype  of information s i n c e  they  are o u t  t h e r e  
and making such observat ions.  It w a s  noted t h a t  communication between t h e  
fishermen and b i o l o g i s t s  could h e l p  t o  e s t a b l i s h  i f  t h e r e  i s  more o r  l e s s  
"ba i t "  around t h e  i s l a n d s  i n  t h e s e  bad yea r s .  

The o l i g o t r o p h i c  (unproductive) n a t u r e  of Hawaii 's  o f f s h o r e  marine 
environment w a s  noted and i t  was suggested t h a t  c o a s t a l  i n p u t  t o  t h e  
o f f s h o r e  areas i s  important i n  supplying food for p e l a g i c  p r e d a t o r s  l i ke  
t h e  aku. The extreme drought i n  Hawaii f o r  t h e  l a s t  3 y e a r s  w a s  suggested 
as being p a r t i a l l y  r e spons ib l e  f o r  reduced c o a s t a l  i npu t  t o  t h e  food chain. 
Reduced s t o c k s  of akule  w e r e  c i t e d  as an example. and it w a s  noted t h a t  
unusual prey are being seen  i n  t u n a  stomachs. e s p e c i a l l y  f i l e f i s h e s ,  
Pervagor spilosoma. 

Concern w a s  expressed wer t h e  e f f e c t s  of E l  NiSo on t h e  abundance of 
food f o r  tuna. Rudy Kunihisa. a businessman f a m i l i a r  w i t h  P a c i f i c  tuna 
f i s h e r i e s ,  noted t h a t  from t h e  ETP a l l  t h e  way west t o  Christmas Is land.  
many b i r d s  have died. t h e  sea s u r f a c e  temperatures  went way up. and a l o t  
of "bai t"  must have died. H e  noted t h a t  t h e  p r e v a i l i n g  d r i f t  comes t h i s  
way from t h e  e a s t e r n  P a c i f i c .  The d i f f i c u l t y  i n  knowing t h e  s c a l e  and 
du ra t ion  of such major. long-term impacts was mentioned. Craig MacDonald 
of t he  Ocean Resources Branch, H a w a i i  Department of Planning and Econanic 
Development. noted t h a t  The H a w a i i  Ocean Experiment (HOE) . c o n t a i n s  p l a n s  
t o  monitor ocean c o n d i t i o n s  around t h e  main Hawaiian I s l a n d s  Over t h e  next 
5 y e a r s  and t o  develop models t o  f o r e c a s t  t h o s e  cond i t ions .  The HOE w i l l  
b e  a major a t tempt  t o  r e c t i f y  our  l a c k  of understanding of l o c a l  
em i r o m e n t  al changes. 

On t h e  s u b j e c t  of t h e  amount of "ba i t "  o r  f o r a g e  i n  l o c a l  waters. a 
fisherman noted t h a t  even t h e  buoys ( f i s h  aggrega t ing  dev ices  (FAD's)) t h a t  
are put out  now don' t  have much "ba i t "  around them. And he s a i d  t h a t  
mahimahi. ono. and t h e  o t h e r  p e l a g i c  p r e d a t o r s  would not hang around t h e  
buoys u n l e s s  t h e r e  w a s  a l o t  of food. as t h e r e  w a s  when t h e  FAD's were 
f i r s t  put  out some y e a r s  ago. 
e x p l a i n  t h i s  d e c l i n e  i n  forage.  

H e  s a i d  he was w a i t i n g  f o r  t h e  b i o l o g i s t s  t o  

Some confusion by t h o s e  not f a m i l i a r  w i t h  t h e  terminology w a s  revealed 
i n  a q u e s t i o n  as t o  whether t h e  d a t a  on t h e  abundance of t h e  b a i t f i s h  
caught f o r  use by t h e  l o c a l  aku f l e e t  could be used t o  show p a t t e r n s  i n  
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n a t u r a l  "bai t"  o r  fo rage  abundance i n  l o c a l  waters. The "ba i t "  o r  f o r a g e  
t h a t  i s  t h e  food f o r  t h e  aku at sea i s  not  t h e  same b a i t  t h a t  i s  caught i n  
t h e  bays and ha rbor s  f o r  u se  by t h e  f i s h e r y .  

Satellite Technology 

The p o s s i b i l i t y  t h a t  sa te l l i tes  could assist i n  monitoring c o a s t a l  
product ion of food f o r  p e l a g i c  p reda to r s  was mentioned. and t h e  work off  
Kona showing t h a t  high primary p r o d u c t i v i t y  and abundant nea r shore  r ee f  
f i s h  l a r v a e  were a s s o c i a t e d  w i t h  o f f shore  gyres  w a s  c i t e d .  The m i l i t a r y  
equipment used i n  t h a t  s tudy was s a i d  t o  be f i v e  t o  seven t i m e s  a s  
s e n s i t i v e  as NOAA sa te l l i t e  equipment ( d e t e c t i n g  temperature  changes as 
small as th ree - fou r ths  deg ree  Ce l s ius ) .  However. t h e  a v a i l a b i l i t y  of such 
equipment on any r e g u l a r  b a s i s  w a s  questioned. Vanderpool c i t e d  t h e  
experience of t h e  a lbacore  i n d u s t r y  as i n d i c a t i n g  t h a t  some s a t e l l i t e  
capac i ty  is  reserved f o r  experimental  c h a r t s  and t h a t  compatible uses  f o r  
t h i s  capac i ty  could be worked out between government and i n d u s t r y .  One 
r e s e a r c h e r  complained t h a t  some t y p e s  of r e sea rch  have been discouraged by 
t h e  government because t h e  r e sea rch  could be done b e t t e r  w i t h  satell i tes.  
y e t  access  t o  t h e  s a t e l l i t e  d a t a  can be d i f f i c u l t  o r  expensive. 

The new technology i n  sea s u r f a c e  temperature  r e c e i v i n g  and processing 
equipment being marketed by t h r e e  Japanese f i r m s  w a s  mentioned. These 
p o r t a b l e  u n i t s  have been mounted on s e v e r a l  hundred f i s h i n g  b o a t s  ope ra t ing  
i n  J a p a n ' s  c o a s t a l  waters and they allow a real t i m e  r e c e p t i o n  and 
processing of temperature d a t a  down t o  a r e s o l u t i o n  of about 4 km and h a l f  
a degree Cels ius .  

It w a s  aga in  asked i f  sa te l l i t e  temperature  c h a r t s  can be u s e f u l  f o r  
l o c a t i n g  aku around H a w a i i .  
and ye l lowf in  tuna  abundance t o  ocean cond i t ions  o f f  west Af r i ca  was based 
on cond i t ions  2 t o  4 weeks p rev ious ly  whereas. i n  H a w a i i  t h e  concen t r a t ions  
of aku were s a i d  t o  be p r e s e n t  I day and gone t h e  next.  

Boggs noted t h a t  t h e  paper  l i n k i n g  s k i p j a c k  

Physiological and Behavioral Research 

The s u b j e c t  of applying r e s e a r c h  on t u n a  sensory a b i l i t i e s  ( s igh t .  
sound. smell. magnetism) i n  o r d e r  t o  i n c r e a s e  f i s h i n g  power w a s  brought up 
next. K i m  Holland from t h e  H a w a i i  I n s t i t u t e  of Marine Biology s a i d  it was 
hard t o  p r e d i c t  when such a p p l i c a t i o n s  would b e  economically v i a b l e .  but  
t h a t  i n c r e a s e s  i n  t h e  p r i c e  of aku could i n c r e a s e  t h e  l i k e l i h o o d .  
P o t e n t i a l  a p p l i c a t i o n s ,  such as t h e  use of odors to attract  akU. were 
noted. and t h e  importance of b a s i c  r e sea rch  t o  l a y  t h e  groundwork f o r  such 
a p p l i c a t i o n s  w a s  emphasized, as was t h e  need for more work on t h e  immediate 
b i o l o g i c a l  environment around H a w a i i .  

Impacts of Other Skipjack Tuna Fisheries on Hawaii 

The s u b j e c t  of t h e  impact of aku f i s h e r i e s  nea r  H a w a i i  w a s  r a i s e d .  
Kearney acknowledged t h a t  t h e  proximity of t h e  Japanese  pole-and-line 
f i s h e r y  and t h e  purse s e i n e  f i s h e r y  o u t s i d e  of t h e  Commission Yellowfin 
Regulatory Area i n  t h e  e a s t e r n  Pac i f ic  made t h e s e  f i s h e r i e s  more l i k e l y  t o  
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have an impact t h a n  t h e  e a s t e r n  and western P a c i f i c  f i s h e r i e s  as a whole; 
but  even c l o s e r  t o  home. t h e r e  appeared t o  be t h e  l a c k  of f o r a g e  items f o r  
aku c i t e d  by fishermen. H e  agreed wi th  t h e  f ishermen t h a t  a change i n  t h e  
l o c a l  environment was a v e r y  l i k e l y  cause f o r  reduced aku abundance. 

The i d e a  t h a t  p a t t e r n s  i n  t h e  s i z e  d i s t r i b u t i o n  of aku i n  t h e  e a s t e r n  
P a c i f i c  are similar w i t h  t h o s e  i n  H a w a i i  and t h a t  t h i s  c o r r e l a t i o n  impl i e s  a 
r e l a t i o n s h i p  between t h e  f i s h e r i e s  i n  t h e s e  a r e a s  w a s  discussed.  
suggested t h a t  a l though s k i p j a c k  t u n a  s i z e  inc reased  i n  t h e  e a s t e r n  P a c i f i c  
t h e  y e a r  b e f o r e  l a r g e  f i s h  s h m e d  up aga in  i n  Hawaii. t h i s  doesn ' t  mean 
t h a t  t h e r e  i s  a major mig ra t ion  of f i s h  from one f i s h e r y  t o  t h e  other .  
could j u s t  mean t h a t  t h e r e  was good recrui tment  of t h a t  age c l a s s  gene ra l ly  
a c r o s s  t h e  c e n t r a l  and e a s t e r n  P a c i f i c  due t o  anomalous oceanographic 
condi t ions.  
i n  Hawaii l a s t  y e a r  were t o o  b i g  t o  match t h e  s i z e  t h a t  would r e s u l t  from 
t h e  growth and movement of f i s h  from t h e  e a s t e r n  P a c i f i c  t o  H a w a i i .  And 
furthermore.  Kearney reemphasized t h a t  t h e  d a t a  do no t  support  t h e  i d e a  
t h a t  heavy f i s h i n g  i n  t h e  e a s t e r n  P a c i f i c  s i g n i f i c a n t l y  decreases  t h e  
abundance of aku i n  H a w a i i .  s i n c e  t h e  r ecen t  h i s t o r y  (1983-86) of reduced 
f i s h i n g  e f f o r t  i n  t h e  e a s t e r n  P a c i f i c  f i s h e r y  does no t  correspond w i t h  
inc reased  aku abundance i n  H a w a i i .  
o r  not t h e r e  w a s  s i g n i f i c a n t  movement of s k i p j a c k  tuna  from t h e  e a s t e r n  
P a c i f i c  t o  Hawai i .  it could b e  v e r y  h e l p f u l  t o  know t h a t  changes i n  s i z e  
seen i n  t h e  e a s t e r n  P a c i f i c  t e n d  t o  precede s imilar  t r e n d s  i n  H a w a i i .  
There w a s  disagreement w i t h  t h i s  i d e a  and it w a s  s t a t e d  t h a t  t h e  t r e n d s  i n  
t h e  e a s t e r n  P a c i f i c  do not  always precede those  i n  H a w a i i .  

Kearney 

It 

I t  was po in ted  out t h a t  t h e  e x t r a  l a r g e  f i s h  t h a t  were caught 

I n  response. Boggs argued t h a t  whether 

Japanese Fishery Data 

A l o c a l  f i s h i n g  i n d u s t r y  member asked why t h e  NWHI Japanese pole-and- 
l i n e  f i s h i n g  d a t a  are not r e p o r t e d  t o  NMFS and h e  asked what NMJX could do 
t o  g e t  t h o s e  data.  

Shomura responded t h a t ,  as t h e  f i r s t  agenda f o r  t h e  workshop showed. 
t h e r e  was a space a l l o t e d  f o r  a Japanese r e p r e s e n t a t i v e .  H e  s a i d  he had 
asked two sources  i n  Japan i f  they would be w i l l i n g  t o  p rav ide  us  w i t h  t h e  
ca t ch  s ta t is t ics  i n  t h e  NWHI area where t h e  Japanese b a i t b o a t s  have been 
f i s h i n g  w i t h  t h e  i d e a  of t r y i n g  t o  g e t  ca t ch  p e r  u n i t  e f f o r t .  s p e c i e s  
composition, and e s p e c i a l l y  s i z e  composition information.  P r e t t y  much as 
he expected. t h e  response w a s  negat ive.  The Japanese  have r e fused  t o  
release any ve ry  d e t a i l e d  c a t c h  and e f f o r t  d a t a  on t h e i r  t u n a  f i s h e r i e s  i n  
r ecen t  yea r s .  This goes back to t h e  bus iness  of having access arrangements 
w i t h  v a r i o u s  c o u n t r i e s  and t h e  r o l e  of d a t a  i s  n e g o t i a t i n g  those  
agreements. Since 1980 they  have not publ ished d e t a i l e d  ca t ch  s t a t i s t i c s  
of any s o r t .  Shomura s a i d  h e  hoped t o  t ry  some o t h e r  sources  t o  see i f  t h e  
Japanese would permit  u s  a c c e s s  t o  t h a t  d a t a  s i n c e  t h e r e  i s  no doubt t h a t  
they have t h a t  da t a .  

It w a s  suggested t h a t  w e  need not  be concerned w i t h  t h a t  d a t a  because 
t h e  aku caught i n  t h e  NWHI are s m a l l .  1- t o  2-year o l d  f i s h  t h a t  are caught 
i n  t h e  h i g h  s a l i n i t y .  North P a c i f i c  gyre w a t e r  t h a t  w a s  d i scussed  ear l ier .  
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The statement w a s  made t h a t  Japanese f i s h i n g  for t h e s e  3-4 l b  (1.4-1.8 kg) 
f i s h  should not  be of any g r e a t  concern t o  us. A l o c a l  f i s h i n g  i n d u s t r y  
r e p r e s e n t a t i v e  disagreed,  saying t h a t  w e  d o n ' t  know i f  t h a t ' s  t r u e  u n l e s s  
t h e  Japanese fishermen r e p o r t  t h e  s i z e  of t h e  sku they c a t c h  and t h e  
f a i l u r e  t o  do so i n d i c a t e s  t h a t  they have something t o  h ide .  It w a s  
suggested t h a t  t hey  might be b a i t i n g  i n  t h e  NWHI. which would be a 
v i o l a t i o n  of t h e  200-mi zone e s t a b l i s h e d  by t h e  MFCMA. 
un l ike ly  t h a t  a Japanese b a i t b o a t  could c a t c h  200 t o n s  of aku i n  t h e  NWHI 
w i t h  b a i t  brought i n  from o u t s i d e  t h e  NWHI. However. o t h e r  people pointed 
out  t h a t  Japan h a s  a w e l l  e s t a b l i s h e d  ba i t  f i s h e r y  and advanced technology 
for t r a n s f e r r i n g  b a i t .  

- 

It w a s  s een  as 

Some p u b l i c a t i o n s  from Japan i n  t h e  l a t e  1970's were c i t e d  as saying 
t h a t  t h e  experience of t h e  Japanese fishermen w a s  t h a t  they caught small 
sk ip j ack  tuna i n  ve ry  u n s t a b l e  schoo l s  i n  t h e  NWHI. which they d i d n ' t  l i k e ,  
and so they d i d n ' t  s t a y  the re .  They s a i d  they d i d  most of t h e i r  f i s h i n g  
f a r t h e r  offshore.  and t h e n  got i n t o  t h e  b igge r  f i s h .  Based on t h a t  
information. i t  w a s  suggested t h a t  a major J apanese  f i s h e r y  f o r  aku i n  t h e  
NWHI ope ra t e s  100 t o  200 nmi from shore  a t  about l a t .  20°N. and it can b e  
large aku t h a t  are caught. 

That information w a s  c r i t i c i z e d  as being out of date.  and defended as 
being t h e  l a t e s t  publ ished information a v a i l a b l e .  

Predicting Aku Catches 

The p r e d i c t i o n s  of aku c a t c h  t h a t  used t o  be made by t h e  NMFS were 
mentioned, and it was asked why t h e s e  had stopped. The f o r e c a s t s  were 
p ra i sed  for t h e i r  accuracy i n  p r e d i c t i n g  haw many t o n s  of aku would be 
caught. 
funding had been c u t  or because t h e  r e s e a r c h e r  who had produced them had 
l e f t  and subsequent r e s e a r c h e r s  had not  been a b l e  t o  produce t h e  f o r e c a s t s .  
Shomura explained t h a t  a f t e r  several yea r s ,  t h e  accuracy of t h e  f o r e c a s t s  
degenerated and they were discont inued when they became no more a c c u r a t e  
t h a n  f l i p p i n g  a coin.  The f o r e c a s t s  had been produced Over t h e  years by 
the same person from t h e  same in fo rma t ion  on sea s u r f a c e  temperature  and 
s a l i n i t y  t h a t  w e r e  presented yesterday.  

It w a s  asked whether t h e  f o r e c a s t s  were d i scon t inued  because t h e  

Insurance P o o l s  

Several  q u e s t i o n s  were asked about i n su rance  poolg, on-board f r e e z i n g  
and packing operat ions.  and t h e  c o s t  p e r  t r i p  i n  t h e  a l b a c o r e  f i s h e r y .  
Vanderpool explained t h a t  most of t h e  a l b a c o r e  v e s s e l s  o p e r a t i n g  i n  t h e  
Midway f i s h e r y  belong t o  what they ca l l  " insurance pools." They have 
in su red  themselves by i n v e s t i n g  t h e i r  own money and b u i l d i n g  e q u i t y  i n  
those  in su rance  funds. Dividends from t h e  money are r e t u r n e d  t o  pay o f f  
q u a r t e r l y  insurance payments. 
South P a c i f i c  were requested t o  pay $40,000 on t o p  of t h e  r e g u l a r  amount 
f o r  t h e  2 months they were i n  t h e  South P a c i f i c .  They are now t r y i n g  t o  
convince t h e i r  pools  t o  cover t h e  South P a c i f i c  runs  for j u s t  double t h e  
r e g u l a r  premium for t h a t  amount of t i m e .  on t h e  b a s i s  t h a t  t h e  p o t e n t i a l  

?tyo of t h e s e  v e s s e l s  which f i s h e d  i n  t h e  



61 

l i a b i l i t y  i s  no g r e a t e r  s i n c e  they do t h e i r  Own towing i n  t h e  c a s e  of 
breakdowns. 

The laws rega rd ing  in su rance  poo l s  i n  H a w a i i  were not knuwn. b u t  
i n t e r e s t e d  p a r t i e s  were r e f e r r e d  t o  t h e  pools  based i n  Sea t t le  f o r  more 
information. The in su rance  on one v e s s e l  owned by Vanderpool w a s  c i t e d  as 
an example. 
t h e  m a x i m u m  covered by a s i n g l e  pool. I n i t i a l l y  t h e  c o s t  of i n s u r i n g  i n  a 
pool w a s  g r e a t e r  t han  t h e  normal in su rance  rate bu t  Over a prolonged 
period. a v e s t e d  i n t e r e s t  w a s  accrued and t h e  Owner even tua l ly  r ece ived  
r e t u r n s  based on t h e  o p e r a t i o n  of t h e  pool. 
insurance pools a r e  s u c c e s s f u l  i s  because of a h i g h l y  s e l e c t i v e  membership. 
i.e.. t h e  pool i s  i n s u r i n g  a b i l i t y  and i n t e g r i t y  of t h e  c a p t a i n  and owner 
more than  t h e  v e s s e l  i t s e l f .  

This  boa t  had t o  belong t o  two pools  because i t s  v a l u e  exceeds 

The only reason t h e i r  

Processing 

Regarding aku processing. Vanderpool suggested t h a t  i f  on-board 
f r e e z i n g  and packing were not possible .  t h e n  an  onshore ope ra t ion  using a 
p l a t e  o r  tunnel  f r e e z e r  would be b e s t .  
a lbacore  vessel employs a "Freon 5O2la3 w i t h  a capac i ty  of -22O. This  
f i g u r e  was based on a i r  temperature.  which d i f f e r s  from t h e  measurements 
made by Japanese industry.  which are t aken  on t h e  f r e e z e r  c o i l .  The a i r  
temperature i n  t h e  a l b a c o r e  processing w a s  given as - 2 2 O  i n  t h e  working 
hold. and - 3 8 O  i n  t h e  holding hold. which t r a n s l a t e s  t o  a -40 t o  a -50 c o i l  
temperature. Vanderpool noted t h a t  a l o t  of p o t e n t i a l  sales were l o s t  
be fo re  i t  became c l e a r  t h a t  they had t o  g e t  down below - 2 2 O  t o  i n h i b i t  t h e  
b a c t e r i a  problem. 

The on-board processing used by t h e  

She a l s o  emphasized t h a t  extreme c a r e  i n  hand l ing  was a r e q u i s i t e  f o r  
t h e  marketing of f r e s h  f r o z e n  albacore.  s i n c e  a l b a c o r e  has  h i s t o r i c a l l y  had 
a poor name on t h e  U.S. mainland as  t o  q u a l i t y .  due t o  t h e  o l d  way i t  was 
handled. The change i n  technique w a s  i l l u s t r a t e d  by not ing t h a t  a v e s s e l  
t h a t  had an  80.000 l b  (36.000 kg) capac i ty  when o p e r a t i n g  for t h e  cannery 
i s  t o t a l l y  f i l l e d  a t  40.000 l b  (18,000 kg) when o p e r a t i n g  f o r  f r e s h  frozen. 
The d i f f e r e n c e  w a s  desc r ibed  as t h a t  between packing b r i c k s  and packing 
f o o t b a l l s .  The a lbacore  are no l o n g e r  shoved dawn and t h e  r e f r i g e r a t i o n  i s  
not  t u rned  o f f .  
thoroughly frozen. and t h e n  t h e  i n d i v i d u a l  f i s h  are packed. I f  vessel 
o p e r a t o r s  don ' t  meet t h e s e  s tandards.  t h e  f i s h  are not sold.  The need t o  
b u i l d  a r e p u t a t i o n  f o r  q u a l i t y  w a s  emphasized. s i n c e  i t  w a s  s a i d  t h a t  i f  
whoever buys doesn ' t  g e t  q u a l i t y .  they won't  remember a thousand good f i s h ,  
t h e y ' l l  only remember t h a t  bad one. 

The a lbacore  are l a i d  on a s i n g l e  shroud. t h e y ' r e  

The c o s t  pe r  t r i p  w a s  s a i d  t o  be q u i t e  v a r i a b l e  between vessels and it 
w a s  po in t ed  out t h a t  most of t h e  v e s s e l s  are no t  y e t  o u t f i t t e d  f o r  
p rocess ing  . 

3Reference t o  t r a d e  names does not  imply endorsement by t h e  Nat ional  
Marine F i s h e r i e s  Service,  NOAA. 
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H a w a i i  Sampan 

Richard Kinney quipped t h a t  s i n c e  everyone i s  always t a l k i n g  about how 
t h e  Japanese ca tch  so much aku hundreds of mi l e s  up t h e  i s l a n d  chain,  
f r i e n d s  and r e l a t i v e s  p e s t e r  him t o  go ca tch  aku up t h e r e .  H e  emphasized 
t h a t  t h e  s c i e n t i s t  should not make t h e  mistake t h a t  had been made (wi th  
much p u b l i c i t y )  i n  t h e  p a s t  of underest imat ing t h e  e f f i c i e n c y  and f i s h i n g  
power of t h e  H a w a i i  sampan. H e  r i d i c u l e d  a s ta tement  one f i s h e r y  s c i e n t i s t  
made t o  t h e  newspapers y e a r s  ago t h a t  s a i d  t h e  l o c a l  b a i t b o a t s  could not 
go more than 20 mi  out t o  sea. To those  b i o l o g i s t s  who say t h e  l o c a l  
f ishermen j u s t  don ' t  know how t o  navigate.  he wanted them t o  know t h a t  he 
had taken  h i s  sampan from Palau. over  1.400 mi  t o  Truk i n  t h e  Caro l ine  
Is lands.  Kinney warned a g a i n s t  t i n k e r i n g  w i t h  a success fu l  boat design. 
c i t i n g  f a i l u r e s  which r e s u l t e d  from t h i s  i n  t h e  past. He s a i d  t h a t  t h e  
H a w a i i  sampan w a s  designed t o  f i s h , t h e  l o c a l  waters ve ry  e f f i c i e n t l y .  and 
not  t o  t r a v e l  hundreds of miles. He s a i d  t h e  range i s  set by t h e  
operat ion,  a l t e r n a t i n g  between nearshore  b a i t i n g  and f i s h i n g  out t o  100 
nmi. 

FOTURE PROSPECXS 

Richard S. Shomura: "Prospects for  the Future" 

Shomura concluded t h e  formal p re sen ta t ions  of t h e  workshop by 
commenting on t h e  prospec ts  f o r  t h e  f u t u r e  of t h e  aku indus t ry .  
been seen throughout t h e  workshop, t h e  aku s t o r y  has  been p r e t t y  grim i n  
H a w a i i .  The boatowners r e a l i z e  t h a t  times are tough f o r  i ndus t ry  and f o r  
t h e  fu tu re .  The workshop o b j e c t i v e  w a s  t o  look a t  t h e  a v a i l a b l e  d a t a  and 
see i f  t h e r e  was any hope f o r  s a l v a t i o n .  I f  one can see even a p inpoin t  OP 
l i g h t  a t  t h e  end of t h e  tunnel.  t o  work out a way t o  achieve  t h a t  goal  of a 
r e v i t a l i z e d  f i s h e r y  on an economically sound bas is .  then  i t  i s  worthwhile  
t o  t a k e  t h a t  look. 

As had 

Shomura proceeded t o  eummarize t h e  previous p re sen ta t ions .  The 
f a c t o r s  show t h a t  s i n c e  1973 t h e  l a rge ,  season aku have not  appeared i n  
t h e i r  usual  abundance. Th i s  absence has  been one of t h e  major f a c t o r s  i n  
t h e  d e c l i n e  i n  t h e  t o t a l  annual ca t ch  of t h e  aku f i s h e r y  which used t o  run  
about 5 m i l l i o n  l b  (2.300 t )  and i n  recent  y e a r s  h a s  been about 2 . 5  m i l l i o n  
lb (1,100 t ) .  The aku f l e e t  has  been reduced i n  numbers and no new vessels 
have en te red  t h e  f i s h e r y  f o r  some time. The boat Owners a re  not making 
money. This  has  been a t t r i b u t e d  t o  t h e  marked i n c r e a s e  in t h e  ope ra t ing  
costs .  f u e l ,  r epa i r s ,  and insurance,  and al though t h e  p r i c e  of aku has  gone 
up. revenue has  not made up f o r  t h e  l o s s e s  on t h e  o t h e r  s i d e  of t h e  ledger .  

The reasons suggested f o r  t h e  dec l ine  i n  ca t ch  come from two s ides ,  
one is  f i s h i n g  and t h e  o t h e r  is t h e  environment. 
f i s h i n g  from ou t s ide  t h e  region. Kearney acknowledged t h a t  wh i l e  some 
sk ip j ack  tuna  do show up from o t h e r  f i s h e r i e s  as  shown by t a g  recover ies ,  
he  d id  not t h i n k  the e a s t e r n  P a c i f i c  f i s h e r y  had a major e f f e c t  on H a w a i i .  
However. Hudgins had voiced  a cont ra ry  opinion and Shomura i n d i c a t e d  he 
tended t o  concur w i t h  her .  One of t h e  ques t ions  is where from o u t s i d e  t h e  

Concerning impacts  of 
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Hawaiian I s l a n d s  i s  t h e  impact coming. 
ETP and t h e  NWHI are p o s s i b i l i t i e s  c l o s e r  t o  home. The t o t a l  c a t c h  d a t a  
needed t o  b e  examined c a r e f u l l y ,  because d e c l i n e s  such as t h o s e  i n  t h e  ETP 
pointed out  by Kearney may b e  a t t r i b u t a b l e  t o  t h e  U.S. f l e e t  f i s h i n g  i n  t h e  
western P a c i f i c .  S i b e r t  a l s o  noted t h a t  w i t h  t h e  t a g  r e c w e r i e s .  i t  seems 
un l ike ly  t h e  South P a c i f i c  f i s h e r y  i s  a f f e c t i n g  H a w a i i .  However, sane 
people have pointed out t h a t  t h e r e  has  been ve ry  l i t t l e  t agg ing  n o r t h  of 
t h e  Equator. such as  i n  t h e  Marshall  Is lands.  L i t t l e  w a s  s a i d  about t h e  
western area of t h e  North P a c i f i c  s k i p j a c k  tuna f i s h e r y  and i t s  i n t e r a c t i o n  
w i t h  Hawaii's s k i p j a c k  tuna  f i s h e r y .  E a r l i e r  r e s u l t s  of t h e  Japanese  pole- 
and-line f i s h e r y  nea r  Hawaii showed small s k i p j a c k  tuna i n  t h e  NWHI and 
l a r g e r  s k i p j a c k  t u n a  100 nmi south of H a w a i i .  

Boggs p o i n t e d  out  t h a t  t h e  o f f shore  

There w a s  not much s a i d  about t h e  immediate impact of Hawaii's 
domestic f i s h e r y  on t h e  aku s tock.  The unde r ly ing  assumption i s  t h a t  
t h e  season s k i p j a c k  tuna come from o u t s i d e  t h e  Hawaiian I s l ands .  
t h i s  may not  b e  a proven case  s i n c e  everyone knows t h a t  s k i p j a c k  tuna  do 
spawn i n  Hawaiian waters. This  y e a r ' s  1-2 lb (0.4-0.9 kg) s k i p j a c k  tuna 
may be next  y e a r ' s  15 l b  (7 kg) s k i p j a c k  tuna. Do t h e  young reappear  he re  
o r  do they  d i sappea r  from Hawaii? 

However. 

These q u e s t i o n s  @re f r u s t r a t i n g  as t o  what biology can c o n t r i b u t e .  
The economic i s s u e s  a r e  a l s o  important,  such as t h e  change i n  f u e l  p r i c e s  
and t h e  impact of t h e  FAD's. 

The o t h e r  area i s  t h e  environment. a l though s tudy ing  it doesn ' t  seem 
t o  he lp  u s  e i t h e r  and everybody a g r e e s  t h a t  t h e r e  should be some 
r e l a t i o n s h i p .  There i s  no q u e s t i o n  t h a t  E l  NiEo i s  an important  
phenomenon, b u t  i t s  impact i s  oceanwide. and t h e r e  i s  no obvious 
r e l a t i o n s h i p  between E l  NiEo and Hawaii's d e c l i n e  i n  s k i p j a c k  t u n a  
landings.  Sk i l lman ' s  environmental d a t a  ( temperature  and s a l i n i t y )  showed 
a r ecen t  t r e n d  toward h ighe r  s a l i n i t y  waters, sugges t ing  t h a t  t h e  Hawaiian 
I s l a n d s  are be ing  bathed more by t h e  North P a c i f i c  gy re  waters t h a n  by t h e  
more sou the rn  waters brought t o  Hawaii by t h e  C a l i f o r n i a  Current Extension 
which some oceanographers be l i eved  w a s  an i n d i c a t o r  f o r  t h e  movement of 
sk ip j ack  tuna  from t h e  e a s t e r n  P a c i f i c  t o  Hawaii. 

Shomura concurred w i t h  t h e  i n t e r e s t i n g  po in t  r a i s e d  by Kinney which w a s  
t h a t  t h e  s k i p j a c k  tuna w i l l  not  be h e r e  i f  t h e i r  food i s  n o t  a v a i l a b l e  i n  
abundance. Shomura thought t h a t  a p o s s i b l e  environmental  i n f l u e n c e  may be 
a f f e c t i n g  t h e  a v a i l a b i l i t y  of "ba i t "  ( forage) .  
unique. highly-tuned f i s h .  and they are a b l e  t o  sense changes i n  t h e  water 
very well. Over t h e  yea r s ,  Hawaii's human populat ion h a s  i n c r e a s e d  
dramatical ly .  e s p e c i a l l y  on Oahu. I f  one v i s u a l i z e s  f i s h  l i k e  t h e  akU. 
what p reven t s  us from suggest ing t h a t  t h e r e  may b e  a plume of water c rea t ed  
by humanity on t h e s e  i s l a n d s  which i s  un inhab i t ab le  by s k i p j a c k  tuna.  I n  
t h e  good o l d  days. you could see sku schools  j u s t  offshore.  j u s t  as you 
s t i l l  can on many P a c i f i c  i s l a n d  a t o l l s .  
r i g h t  o f f  Kewalo Basin. b u t  i t  happens no longer.  
j u s t  t u r n i n g  t h e i r  noses and v e e r i n g  100-150 m i  from H a w a i i .  o u t s i d e  t h e  
range of our  aku boats .  

The aku i s  an  extremely 

That s o r t  of t h i n g  used t o  happen 
Maybe t h e  b i g  aku are 
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The da ta  do not show c l e a r l y  what has  happened t o  t h e  s k i p j a c k  tuna.  
Frank Goto of t h e  United F ish ing  Agency. Ltd.  asked why w e  a r e n ' t  doing the  
research  necessary t o  answer t h e s e  quest ions.  e s p e c i a l l y  research  on t h e  
lwel of y e a r s  pas t .  The answer l i e s  i n  t h e  major r educ t ions  i n  f o r c e  
faced  s i n c e  1970 by t h e  SWFC Honolulu Laboratory.  As a r e s u l t .  t h e  
Laboratory has r e s t r u c t u r e d  i t s  programs. and more a t t e n t i o n  is mandated t o  
t h e  NWHI. I n  t h e  1950's. t h e  Laboratory had a major program working wi th  
indus t ry  d i r e c t e d  toward aku. but  today t h e  Laboratory can only monitor t h e  
f i she ry .  So t h e r e  are many t h i n g s  about t h e  c u r r e n t  f i s h e r y  t h e  s c i e n t i s t s  
simply don ' t  know today about how t h e  aku f i s h e r y  i s  opera t ing .  

With major budget cons t r a in t s .  t h e  SWFC Honolulu Laboratory has  not  
been a b l e  t o  gear up on aku. The Labora tory ' s  programs have ve ry  l i t t l e  
f l e x i b i l i t y  now. and much of t h e  funding i s  being earmarked f o r  s p e c i f i c  
programs such as monk seals and h a b i t a t .  However. t h i s  should not  d e t e r  
t h e  indus t ry  from l e t t i n g  t h e  Laboratory and h ighe r  levels know what 
concerns and needs t h e r e  are .  

What t o  do. what a r e  t h e  p rospec t s  f o r  t h e  f u t u r e ?  Hudgins p red ic t ed  
t h a t  i f  nothing i s  done, t h e  f l e e t  w i l l  dwindle dawn t o  f o u r  t o  f i v e  s m a l l  
vessels l and ing  2 m i l l i o n  l b  (900 t )  of f r e s h  market tuna.  The remainder 
of t h e  f r e s h  demand would be m e t  by f rozen  imports. a development which has 
come up very  quick ly  and very r ecen t ly  and which i n d u s t r y  and r e sea rche r s  
need t o  keep on t o p  of .  

Pooley had suggested t h a t  one major area f o r  changing t h e  bottom l i n e  
from negat ive  t o  p o s i t i v e  i s  t o  i n c r e a s e  t h e  number of t r i p s .  but  t h i s  and 
f i s h i n g  more e f f i c i e n t l y  do not s o l v e  t h e  problem of t h e  age of t h e  
v e s s e l s .  

Therefore.  new investment is  t h e  next step.  but  t h a t  w i l l  only come 
about i f  weryone  i s  convinced t h a t  t h e r e  i s  money t o  be  made. from t h e  
bank which holds  t h e  mortgage t o  t h e  ind iv idua l  boa t  owner. Perhaps tak ing  
except ion  t o  Kinney. bu i ld ing  t h e  same boat  today a s - i s  c u r r e n t l y  opera t ing  
i n  t h e  f i she ry .  t h e  same s i t u a t i o n  would r e s u l t .  w i t h  an  w e n  b igge r  
mortgage. 
max imum.  and t o  have a p l ace  t o  d i r e c t  t h e  s u r p l u s  from t h e  f r e s h  market. 
King suggested t h a t  a s p e c i a l t y  canned product i s  a p o s s i b i l i t y .  bu t  f rozen 
l o i n s  seem extremely unl ike ly .  
t h a t  can s t a y  out a longer  pe r iod  w i t h  t h e  p o s s i b i l i t y  of a f rozen  catch.  
Th i s  w i l l  r e q u i r e  b e t t e r  f u e l  e f f i c i ency .  b e t t e r  l i v i n g  accommodations. and 
r e f r i g e r a t e d  b a i t w e l l s .  

One new i d e a  i s  t o  look  a t  vessels be ing  a b l e  t o  f i s h  t o  t h e  

So new investment w i l l  r e q u i r e  a v e s s e l  

The Japanese have a major f i s h e r y  dedica ted  t o  b a i t .  "hey age and 
harden up t h e i r  b a i t  and have made major advances i n  b a i t w e l l s  technology 
so t h a t  t h e i r  pole-and-line v e s s e l s  can go major d is tances .  such as t o  
French Polynesia .  

Another aspec t  is t o  increase f i s h i n g  e f f i c i e n c y  by improving 
scout ing.  
w a s  p len ty  of aku. 
day. and on average only f o u r  schoo l s  would respond. 

Even during t h e  peak of t h e  season. dur ing  t h e  y e a r s  when t h e r e  
fishermen would see an  average of e i g h t  s choo l s  of aku a 

I f  you are i n  t h e  
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wrong place. y o u ' l l  j u s t  see a few sooty t e r n  scou t ing  around f o r  t h e i r  
next meal. People have looked a t  s a t e l l i t e s  t o  improve t h e  s i t u a t i o n .  The 
m i l i t a r y  technology i s  no t  c u r r e n t l y  a v a i l a b l e  bu t  what i s  needed i s  a way 
t o  t r a c k  b i r d  f locks.  a t  l eas t  u n t i l  w e  can a c c u r a t e l y  p r e d i c t  where t h e  
f i s h  are by s a l i n i t y .  temperature,  and cu r ren t s .  

So i n  t h e  s h o r t  term, p l a c i n g  t r a n s m i t t e r s  on b i r d s  may be a way of 
t r a c k i n g  t h e  b i r d  f locks .  B i r d  b i o l o g i s t s  have done t h i s .  The i d e a  i s  
t o  have land-based r e c e i v e r  s t a t i o n s  communicating w i t h  t h e  aku boa t s .  The 
b o a t s  need t o  be on t h e  f i s h i n g  grounds a t  t h e  break of day. Tha t ' s  when 
t h e  a c t i o n  i s  bes t .  t h a t  is. when t h e r e  i s  t h e  g r e a t e s t  i n t e r a c t i o n  between 
prey and predators .  So be ing  on t h e  ground more than  1 day and fo l lowing  
t h e  b i r d  f l o c k s  are  ways t o  improve t h e  e f f i c i e n c y  of t h e  f i s h i n g .  

Ba i t  f i s h  h a s  been a pe renn ia l  problem, w e n  though t h e  f l e e t  has  been 
reduced i n  h a l f .  

Shomura concluded by asking not  t o  discount  t h e  p o s s i b i l i t y  of a small 
pu r se  s e i n e r  being t h e  most e f f i c i e n t .  al though t h a t  may b e  a q u e s t i o n  f o r  
t h e  economists. 

PA", DISCUSSION: Future Prospects 

Richard S. Shomura c h a i r e d  t h e  panel discussion.  H e  asked t h e  
p a n e l i s t s  t o  g i v e  some p e r s p e c t i v e  on what they f e e l  t h e  f u t u r e  r o l e  of 
u n i v e r s i t i e s ,  t h e  State. and t h e  Federal  Government should be. 

Frank Goto. United Fishing Agency. Ltd. 

Goto began by no t ing  t h a t  t h e  a u c t i o n  house ' s  main f o r t e  i s  no t  sku. 
b u t  mostly bottom f i s h  and longl ine-caught  tuna. t h e  l a r g e  tunas  such as 
y e l l o w f i n  and bigeye. However. Goto had been invo lved  w i t h  a f a i r l y  small 
group of aku fishermen f o r  q u i t e  a number of y e a r s  and h a s  l i v e d  through 
t h e i r  f r u s t r a t i o n s .  There have been some very. ve ry  high hopes i n  y e a r s  
p a s t  as you can s e e  from t h e  FV h e l a .  which u n f o r t u n a t e l y  i s  t i e d  up 
because of economic reasons.  Goto s a i d  t h a t  what h a s  t o  be s a i d  has been 
s a i d  by t h e  speakers. and he wouldn ' t  want t o  be l abor  t h e  point .  

Wadsworth Pee. Western Pacific Regional Fishery Management Council 

Yee began by exp la in ing  t h a t  he would not be speaking on beha l f  of t he  
Western P a c i f i c  Regional F i s h e r i e s  Management Council (WPRFMC) of which he 
is  Chairman b u t  as  an  i n t e r e s t e d  observer.  a businessman. a banker. and an 
in su rance  man. 
w e r e  e x c e l l e n t  bu t  they w e r e  more f o r  t h e  long  t e r m .  However, w i t h  p r i c e s  
t h e  way t h e r e  are t h i s  year.  Yee i n d i c a t e d  today i s  when t h e  aku fishermen 
are i n  panic.  With t h e  cannery closed. t h e  market bad. t h e  f i s h  no t  
around. haw do t h e  aku f i s h e r m e n . s u r v i v e  i s  one of t h e  main purposes of 
t h i s  conference. 

Yee thought t h e  i d e a s  f o r  r e j u v e n a t i n g  t h e  aku i n d u s t r y  

Yee suggested t h a t  f o r  t h e  aku i n d u s t r y  t o  survive.  all t h e  boa t  
Owners and o p e r a t o r s  have t o  g e t  t o g e t h e r  and work toge the r .  One of t h e  
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most d i f f i c u l t  t h i n g s  t o  do i s  g e t t i n g  boa t  people t o  work toge the r .  
i f  you want t o  see t h i s  i n d u s t r y  s u r v i v e  and you want t o  s u r v i v e  and 
cont inue making a l i v i n g ,  every boa t  owner h a s  t o  g e t  t oge the r ,  pool ideas.  
and combine t h e i r  resources .  
of such cooperation. Another p o t e n t i a l  area f o r  working t o g e t h e r  would be 
i n  g e t t i n g  an o i l  company t o  b i d  t o  f u e l  all t h e  aku b o a t s  as a f l e e t .  

But 

Y e e  mentioned i n s u r a n c e  pools  as an example 

Pee a l s o  suggested look ing  a t  o t h e r  areas of marketing. Although t h e  
sashimi, t h e  f r e s h  aku, market i s  e x c e l l e n t ,  people  view t h e  p r i c e s  as very 
high. 
d i s t r i b u t e  t h e  s u r p l u s  and g e t  r i d  of more f i s h  i n  t h e  f u t u r e .  Yee not iced 
t h a t  when h e  used t o  go t o  parties. every p l ace  anyone used t o  go, everyone 
served sashimi because i t  w a s  w i t h i n  economic reach. Today i t ' s  t o o  
expensive. So maybe somewhere down t h e  l i n e .  t h e r e  h a s  t o  be some 
moderation s o  t h a t  t h e  consumption w i l l  p i ck  up i n  Hawaii which i s  a f r e sh ,  
q u a l i t y  seafood e a t i n g  community. And t h e  t o u r i s t s  l i k e  it too. The more 
haoles  (Caucasians) eat it, t h e  more bus iness  f o r  t h e  aku indus t ry .  This  
i s  t h e  s h o r t  range t h i n g  t h a t  t h e  i n d u s t r y  can b e n e f i t  from immediately. 

Perhaps wi th  lower p r i c e s .  more people w i l l  eat aku and t h i s  w i l l  

Yee a l s o  mentioned t h e  hui (investment group) of which Goto i s  a p a r t  
and t h e i r  a t tempt  t o  reopen t h e  cannery. If they can g e t  one o r  two l i n e s  
of t h e  cannery i n  operat ion,  t h e n  they can t a k e  care of t h e  excess  ca t ch  of 
t h e  l o c a l  aku f l e e t .  Whether t h a t  i s  f e a s i b l e  o r  not,  Yee d i d n ' t  know. 
F inanc ia l  c o s t s  are tough, and w e n  l a r g e  bus inesses  have high in su rance  
cos t s .  Yee spoke i n  f a v o r  of t h e  t o r t  reform l e g i s l a t i o n  which had been 
introduced i n  t h e  H a w a i i  L e g i s l a t u r e  i n  1986. 

Yee urged t h e  boat  owners t o  a l l  work toge the r ,  put t h e i r  heads 
together ,  and t o  s i t  dawn. and work wi th  people l i k e  Frank Goto and John 
Robey, w i t h  t h e  b i o l o g i s t s ,  t h e  Federal  Government, and t h e  S t a t e .  He 
suggested t h a t  t h e  gwernment could h e l p  i n v e s t i g a t e  f l a s h  f r e e z i n g  and 
o t h e r  techniques which i n d u s t r y  could not a f f o r d  t o  f r o n t  i t s e l f .  He 
emphasized t h e  e f f e c t i v e n e s s  of an  a c t i v e  cons t i t uency  i n  g e t t i n g  w h a t  it 
wants from government and recommended active p o l i t i c a l  p re s su re  t o  achieve 
t h e s e  goals .  

John Robey, Rura B o a t  Ounere Co-op, Inc. 

Robey began by thanking Shmura  f o r  ho ld ing  t h e  workshop and thanking 
all who p a r t i c i p a t e d .  
were not more i n d u s t r y  r e p r e s e n t a t i v e s  a t  t h e  workshop. 
tendency t o  say 'Well, why should w e  go, w e  hea r  t h e  same o l d  thing."  
Robey s a i d  he a p p r e c i a t e d  t h e  s c i e n t i s t s  admi t t i ng  what they d i d  no t  know. 
However, he thought t h a t  what t h e  f i s h i n g  i n d u s t r y  needed t o  a s k  is 'Why 
don ' t  you know?" 

H e  s a i d  h i s  b i g g e s t  disappointment was t h a t  t h e r e  
Indus t ry  has  t h e  

Robey r e l a t e d  an  experience of h i s  i n  t h e  U.S. A i r  Force where a test 
rocke t  f a i l e d  and everyone w a s  d e j e c t e d  except  f o r  one high-powered colonel  
who po in ted  out t h a t  now they  knew what d i d n ' t  work. The workshop w a s  like 
t h i s .  
l e t  a lone  answered. 
tuwards t h e  aku i n d u s t r y  h e r e  and an e f f o r t  and w i l l i n g n e s s  t o  help.  

Unfortunately,  i n  many c a s e s  t h e  problem c a n ' t  even be i d e n t i f i e d .  
But Robey s a i d  h e  had sensed a p o s i t i v e  a t t i t u d e  
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Robey concurred t h a t  t h e  i n d u s t r y  had a b i g  problem and doesn ' t  know 
what t o  do about i t .  The indus t ry  i s  f r u s t r a t e d .  There a r e  some t h i n g s  
t h a t  can b e  done l o c a l l y  t h a t  may be  a b l e  t o  h e l p  but  nothing can be  done 
wi thout  f i s h .  And as Yee suggested,  t h e r e  could a l s o  be  more marketing. 
Y e t  t h e  r e a l l y  f r u s t r a t i n g  t h i n g  t h a t  t h e  l o c a l  i ndus t ry  exper iences  i s  
t h a t  when a market i s  developed. when everybody g e t s  geared up f o r  it. t h e  
f i s h  disappear .  And even though t h e r e  i s  a cooperat ive.  t h e r e  i s  severe 
competi t ion here .  

As f o r  t h e  s c i e n t i f i c  community, Robey s a i d  he would l i k e  t o  s e e  
more e f f o r t  expended tuward knowing what t h e  aku r e source  is. 
i n d u s t r y ' s  i n t e r e s t s  may seem v e r y  parochia l ,  but  t h a t  i s  t h e i r  l i ve l ihood .  
Robey asked t h e  s c i e n t i f i c  community t o  he lp  t e l l  i n d u s t r y  where t h e  aku 
are. H e  po in ted  out  t h a t  many of t h e  i n d u s t r y ' s  problems would d isappear  
i f  t h e r e  were s u f f i c i e n t  aku on t h e  grounds. Robey a l s o  poin ted  out  t h a t  
t h e r e  may be problems w i t h  t h e  c u r r e n t  ca tch  r e p o r t i n g  system and t h e  
s c i e n t i s t s  should look a t  t h a t  i s s u e  ca re fu l ly .  i n  coopera t ion  w i t h  t h e  aku 
indus t ry .  Robey s a i d  t h a t  i t  could  be a good source  of d a t a  t h a t  should be 
u t i l i z e d .  

The aku 

When f aced  w i t h  t h e  p o s s i b i l i t y  of surp luses ,  Robey a l s o  asked how 
r e f r i g e r a t i o n  can be used. what is t h e  b e s t  method t o  preserve  o r  make use 
of t h i s  excess  f i s h ,  which i s  t h e  b a s i c  economic problem. There i s  some 
con jec tu re  t h a t  t h e  cannery is  t h e  answer, but  Robey was not  sure. The 
cannery i s  j u s t  another  method f o r  ho ld ing  excess  f i s h  f o r  la ter  
d i s t r i b u t i o n .  A l t e r n a t i v e  techniques,  inc luding  f reez ing .  might a l s o  be 
f r u i t f u l .  

Robey poin ted  t o  t h e  recent  impor ts  of f r e s h  f rozen  aku from Japan. 
The ques t ion  is: Is t h e r e  any impac t?  The i n f e r e n c e  from t h e  workshop 
d i scuss ion  w a s  t h e r e  was no impact. Huwever, Robey thought  t h e r e  had been 
a cons iderable  impact i n  t h a t  some of h i s  customers. because of t h e  high 
p r i c e  of l o c a l  aku and t h e  l a c k  of f i s h ,  have been buying f rozen  f i sh .  and 
because of t h a t  f rozen  f i s h  h i s  customers have been able.  i n  a sense. t o  
s t a y  i n  business .  
Robey sugges ted  t h a t  i t 's  a t  t h e  p o i n t  where t h e  s c i e n t i f i c  community can 
help.  How do t h e  Japanese f r e e z e  t h e i r  f i s h ?  How are they process ing  
the i r  s k i p j a c k  tuna?  Robey s a i d  t h a t  he  had heard of f l a s h  f r e e z i n g  t o  - 
75O. of f i l l e t i n g  t h e  sk ip j ack  tuna  i n  i t s  f rozen  state. and of r e f r e e z i n g  
f i l l e t s .  These were i s s u e s  which needed t o  be s o r t e d  out,  bu t  a small 
o rgan iza t ion  l i k e  t h e  aku indus t ry  couldn ' t  handle  them alone.  

Is t h a t  he lp ing  o r  h u r t i n g  t h e  l o c a l  aku indus t ry?  

Robey emphasized t h a t  t h e  b i g g e s t  problem now is  t h e  l a c k  of f i s h .  
"It's amazing how much of our problems would go away i f  w e  could suddenly 
have f i s h . "  The f ishermen would accept  t h e  ups and dawns of a v a i l a b i l i t y  
of aku as  long  as they were s u r e  t h e r e  s t i l l  is a r e source  out  t h e r e  and 
it  i s  s t i l l  exp lo i t ab le .  H e  concurred w i t h  Pooley 's  r e c i t a t i o n  of t h e  
c o s t  problems f a c i n g  t h e  aku i n d u s t r y  and argued t h a t  new b o a t s  w i t h  new 
technology were required.  There w a s  a s u b s t a n t i a l  l o c a l  market. l a r g e l y  
because of H a w a i i ' s  unique e t h n i c i t y .  H e  agreed w i t h  Hudgins' estimate 
of a 3-5 m i l l i o n  l b  (1.400-2,300 t )  l o c a l  market bu t  he  s a i d  t h i s  would 
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r e q u i r e  new investment and State  o r  Federal  h e l p  i n  confirming whether t h e  
aku resource would be t h e r e  t o  l e g i t i m i z e  new investment.  

Robey concluded t h a t  t h e  i n d u s t r y  i s  h u r t i n g  ve ry  badly and needs 
whatever a s s i s t a n c e  it could ge t .  

DISCUSSION SUMMARY: Future Prospects 

The workshop concluded w i t h  responses from t h e  audience t o  t h e  f i n a l  
panel.  

Aku Markets 

An aku fisherman and boa t  Owner i n i t i a t e d  t h e  d i s c u s s i o n  by d i sag ree ing  
s t rong ly  w i t h  t h e  i d e a  t h a t  lowering t h e  p r i c e  of f i s h  could s e r v e  t o  
i n c r e a s e  t h e  market f o r  f r e s h  aku i n  Hawaii. H e  s a i d  t h a t  l o c a l  o u t l e t s  
could absorb only so much and t h a t  whereas a p r i c e  drop might speed sales f o r  
a s h o r t  t i m e .  it would not i n c r e a s e  t h e  volume s o l d  a f t e r  a couple  of 
days. 
and t h a t  without  t h i s  pr ice .  t h e  aku f l e e t  would not survive.  I n  c o n t r a s t  
t o  what o t h e r s  had said. he emphasized t h a t  t h e  problem of g e t t i n g  a decent 
p r i c e  w a s  the major problem f a c i n g  t h e  i n d u s t r y .  H e  explained t h a t  t h e r e  
are t h r e e  bona f i d e  o u t l e t s  t o  which t h e  aku f l e e t  can sel l ,  and although 
competi t ion has  always tended t o  d r i v e  down t h e  p r i c e s  pa id  by t h e s e  
1egit . imate dealers .  t h e  problem has become much worse i n  r ecen t  times 
because some of t h e  owners and c a p t a i n s  are s e l l i n g  aku d i r e c t l y  from t h e  
boats .  Th i s  so-cal led "bootleg" market d r i v e s  t h e  p r i c e  down much f a r t h e r  
t han  t h e  usual competit ion.  

H e  s t a t e d  t h a t  a v i a b l e  p r i c e  f o r  aku w a s  $1 pe r  l b  ($2.20 pe r  kg) 

The boat owner appealed t o  those  i n  c o n t r o l  of t h e  t h r e e  l e g i t i m a t e  
o u t l e t s  t o  g e t  t o g e t h e r  and r e f u s e  t o  buy from t h o s e  b o a t s  t h a t  are 
boot legging aku. H e  s a i d  t h a t  g e t t i n g  cooperat ion w a s  ve ry  d i f f i c u l t .  t h a t  
t h e  buyers are more competi t ive than  cooperative.  b u t  t h a t  w i thou t  such 
cooperat ion.  they would never be a b l e  t o  ma in ta in  a decent  p r i c e  t o  keep 
t h e  fishermen i n  business .  H e  a l s o  complained t h a t  t h e  re ta i l  p r i c e s  don ' t  
r e f l e c t  t h e  p r i c e  drops t h a t  occur when t h e  f i s h  are p l e n t i f u l ;  i n  o t h e r  
words. t h e  d e a l e r s  are w e l l  organized and ma in ta in  a decent  r e t a i l  
p r i c e  but  t h e  fishermen are manuevered i n t o  a c c e p t i n g  ve ry  l a w  p r i c e s  
because they are not  organized, not  t a l k i n g  t o  each other.  and they  are 
l e t t i n g  boo t l eg  sales d r i v e  down t h e  wholesale  p r i c e .  

One person i n  t h e  audience mentioned t h a t  t h e  t r o l l i n g  b o a t s  are much 
more numerous t h e s e  days and g e t t i n g  q u i t e  good a t  ca t ch ing  aku. These 
b o a t s  c a t c h  600-700 l b  (approximately 300 kg) of aku. f i s h i n g  r i g h t  
a longs ide  t h e  aku b o a t s  and they can l e g a l l y  sell t h i s  f i s h .  
w a s  expressed t h a t  they may be doing b e t t e r  t h a n  t h e  b a i t b o a t s  and 
competing l e g i t i m a t e l y  f o r  t h e  aku market. 
problems a t t r i b u t e d  t o  "bootleg" sales might a c t u a l l y  be due t o  t h e  
marketing of t ro l l - caugh t  aku. 

The opinion 

I t  w a s  implied t h a t  some of t h e  
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Government R o l e  

Next, one of t h e  l o c a l  f i s h i n g  i n d u s t r y  members emphasizing t h e  
c o n f l i c t  h e  f e l t  between h i s  r e s p e c t  f o r  l o c a l  o f f i c i a l s  and h i s  
f r u s t r a t i o n ,  expressed h i s  opinion t h a t  t h e  l o c a l  people who h o l d  prominent 
p o s i t i o n s  as government f i s h e r i e s  s c i e n t i s t s  are no t  doing enough f o r  t h e  
fishermen. 
excuse f o r  no t  having done more t o  he lp  t h e  fishermen, and t h a t  t h e s e  S t a t e  
and Federal  o f f i c i a l s  know t h a t  t h e  i n d u s t r y  i s  dying. H e  asked t h e  panel 
members i f  they f e l t  t h e  same way. 

H e  s a i d  he b e l i e v e d  t h a t  t h e  meeting w a s  j u s t  an  academic 

Goto responded by say ing  t h a t  t h e  i s s u e  i s  t h a t  w e  l i v e  i n  a democracy 
which expec t s  c e r t a i n  t h i n g s  from i t s  p u b l i c  o f f i c i a l s .  H e  s a i d  t h a t  new 
laws, do-gooders, and env i ronmen ta l i s t s ,  a l l  have some c o n t r o l  over what 
government o f f i c i a l s  can do f o r  t h e  fishermen. Therefore,  t h e  government 
o f f i c i a l s  have t o  be c a r e f u l .  
a l o t  could have been done i n  t h e  "smoke f i l l e d  room" bu t  w i t h  sunshine 
laws, t h o s e  days are mer. And whether t h a t  w a s  good o r  bad, he cou ldn ' t  
say. He had o f t e n  been v e r y  f r u s t r a t e d  bu t  t h a t  t h e  r u l e s  had t o  b e  l i v e d  
with,  and t h e s e  c o n s t r a i n t s  made i t  t a k e  longe r  t o  do what had t o  be done. 
H e  agreed t h a t  t h e  system could be ve ry  f r u s t r a t i n g  and t h a t  he w a s  
pe r tu rbed  by it. 

H e  pointed out  t h a t  i n  t h e  "good o l d  days," 

Y e e  agreed w i t h  Goto t h a t  t h e  government system i s  f r u s t r a t i n g ,  and he 
s a i d  t h a t  as Chairman of t h e  WPRFMC, he had been v e r y  f r u s t r a t e d  w i t h  t h e  
marine b i o l o g i s t s  because, i n  f i s h e r i e s ,  it i s  o f t e n  not p o s s i b l e  f o r  them 
t o  g ive  e x a c t  answers. He acknowledged t h a t  t h e  s c i e n t i s t s  must be very 
c a r e f u l ,  because i f  they are wrong, they could be t aken  t o  task o r  sued. 
He s a i d  he would support  t h e  recommendations of t h e  s c i e n t i s t s  i f  t hey  
could t e l l  him what w a s  happening i n  a f i s h e r y  i n  p o s i t i v e ,  meaningful 
terms, because t h e  r e source  must be conserved. However ,  he  s a i d  t h a t  i f  
t h e  s c i e n t i s t s  could not t e l l  him t h a t ,  even though he had a government 
r o l e  i n  f i s h e r y  management, he s t r o n g l y  favored t h e  i n t e r e s t s  of t h e  
fishermen, t o  t h e  e x t e n t  t ha t  h e  had been accused of c o n f l i c t s  of i n t e r e s t .  
He s a i d  he be l i eved  i n  suppor t ing  t h e  fishermen because they were having 
hard times, they had a l o t  i nves t ed ,  and they dese rve  a chance t o  cont inue 
making a l i v i n g .  

Robey s a i d  t h a t  he w a s  g l a d  t h e  era of t h e  smoke-fil led room w a s  aver. 
H e  r e g r e t t e d  t h a t  t h e  i n d u s t r y  w a s  s p i l l i n g  i t s  g u t s  i n  p u b l i c  i n s t e a d  of 
g e t t i n g  organized t o g e t h e r  t o  s o l v e  some of t h e  problems t h a t  don ' t  r e q u i r e  
i n p u t  from f i s h e r y  s c i e n t i s t s .  H e  agreed t h a t  i n d u s t r y  members needed t o  
communicate and cooperate  and h e  s a i d  t h a t  they should s t o p  p o i n t i n g  
f i n g e r s  and l o o k  i n  t h e i r  own backyards. 

Shomura responded t o  t h e  c r i t i c i s m  d i r e c t e d  towards government 
o f f i c i a l s  by say ing  t h a t  it was f a i r  enough t o  complain when t h e  system 
becomes f r u s t r a t i n g  and he ag reed  wi th  Goto t h a t  t h i n g s  are a l o t  more 
complicated t h a n  they were i n  t h e  past .  However, he s a i d  i t  was wrong t o  
t h i n k  t h a t  he d i d n ' t  have t h e  i n d u s t r y ' s  well-being i n  mind. 
i f  he were t o  completely support  some of t h e  f ishermen who would l i k e  him 
t o  s t and  up and say t h a t  t h e  s c i e n t i s t s  don ' t  know what i s  going on, and 

Shomura s a i d  



support  an  unregulated f i s h e r y .  t h a t  h e  and they  knew t h a t  some f i s h e r i e s .  
such as t h e  l o b s t e r  f i she ry .  would be run i n t o  t h e  ground. There were 
d i f f e r e n c e s  i n  opinion. even w i t h i n  t h e  i n d u s t r y ,  about what was b e s t  f o r  
t h e  f i s h e r y .  

Sakuda s a i d  t h a t  t h e  S t a t e  agenc ie s  are i n  t h e  p o s i t i o n  of having t o  
j u g g l e  between s a t i s f y i n g  t h e  concerns of commercial. r e c r e a t i o n a l .  and 
environmental i n t e r e s t s .  which i s  no t  a simple t h i n g  t o  do. H e  s a i d  t h e r e  
are many l e g i s l a t i v e  a c t i o n s  t h a t  concern t h e  i n d u s t r y  t h a t  t h e  S t a t e  
agencies  are involved i n  which could use  t h e  suppor t  of t h e  l o c a l  i ndus t ry .  

The l o c a l  f i s h i n g  i n d u s t r y  member responded t o  t h e s e  canments by 
saying t h a t  h e  d i d n ' t  t h i n k  t h e  aku fishermen should look t o  t h e  S t a t e  and 
Federal  agenc ie s  f o r  h e l p  w i t h  in su rance  and o t h e r  problems l i k e  t h a t .  H e  
s a i d  it w a s  c l e a r  t h a t  t h e  i n d u s t r y  would have t o  take c a r e  of i t s e l f .  and 
it could no t  cry f o r  government h e l p  t o  so lve  t h e i r  problems. 

The meeting ended w i t h  a few comments on cooperat ion.  It w a s  s a i d  
t h a t  t h e  previous d i s c u s s i o n  made i t  sound as though t h e  fishermen were not 
ve ry  coope ra t ive  but t h a t  a c t u a l l y .  during t h e s e  hard times. t h e  fishermen 
have been more coope ra t ive  t h a n  ever be fo re  because they are going through 
a common hardship.  One aku boat  Owner s a i d  t h a t  i t  was n o t  t h e  f ishermen 
who w e r e  uncooperative. b u t  t h e  b o a t  owners. and wi thou t  a u n i f i e d  po l i cy  
among t h e  t h r e e  major d e a l e r s  w i t h  regard t o  marketing. t h e  i n d u s t r y  would 
cont inue i t ' s  d e c l i n e  and t h e  f l e e t  would con t inue  l o s i n g  boats .  On t h a t  
note,  t h e  workshop w a s  adjourned. 
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